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Pangal Power House of Braden Copper Company While in Course of Construction. 


New Hydroelectric Power Plant at 
Rio Pangal, Chile 


Construction Features of Diversion Dam, Seven-Mile Pipe Line, 
Penstocks and Waterwheels for New Plant Built by the Braden 
Copper Co. to Supply Power to Its Works at Sewell, Chile 


By HUGH L. COOPER 


its works at Sewell, Chile, the Braden Copper Co. 

is building a new hydroelectric plant, which is a 
development of Rio Pangal for power purposes. This 
stream, which is a tributary of Rio Cachapoal, has its 
headwaters in the high mountainous regions along the 
Argentine boundary, and its course is westward 
through a deep and precipitous valley to its junction 
with the Cachapoal, 20 miles east of Rancagua. 

The waters of the stream will be impounded by a 
diversion dam at a point about ro miles up the river. 
Water will be conducted from the diversion dam by 
a combination wood-stave and riveted-steel feeder 


Fie: the purpose of supplying additional power to 


pipe about 7 miles long, located along the north side 
of the canyon, to a surge tank. From the latter point 
it will be conducted down the mountain side in a 
straight line to the power house, by means of a 
welded-steel pipe penstock about 4000 ft. long. 
Above the diversion dam is a drainage area of 
about 220 square miles, which is in precipitous moun- 
tain slopes, practically devoid of vegetation and sub- 
ject to torrential storms. The estimated quantity of 
water available for power purposes has been based 
upon continuous records of runoff kept by the com- 
pany for several years. A comparatively large quan- 
tity of stored water will be secured by means of the 
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diversion dam. A large storage reservoir -site has 
been located further up stream, which may be utilized 
to augment the natural stream flow. The plant has 
been designed to utilize 220 cu. ft. of water per sec. 


DiIverRsION DAM AND HEAD WorkKS. 


The diversion dam was first built to its low level 
with its crest at an elevation of 4610 ft. Provision 








Pangal Hydroelectric Development—One of the Riveted Steel 
Sections of the Pipe Line Which Were Installed on 
All Curves of Less Than 375-Ft. Radius. 


was made to increase its height at some future time 
by earth fill so that the pond level will be at an eleva- 
tion of 4680 ft. The present dam is a framed timber 
structure with abutments and spillway. The abut- 
ments are of rectangular crib construction, rock filled, 
and are sheathed water-tight. The spillway section 
is 215 ft. long with a sloping back, sheathed water- 
tight, and its crest is protected by armored steel plate. 
The face of the spillway is also sloping, with the lines 
broken in an easy curve from crest to toe—all for the 
purpose of carrying discharge water safely away from 
the foundations of the dam. The entire structure is 
founded upon a deposit of compacted gravel, with 
some sand and boulders. This accounts for the ex- 
treme width of its base and the care used in providing 
suitable bearing for the bed timbers. The heel of the 
dam and the abutments are connected and sealed to 
a continuous concrete cutoff or core wall, which fills a 
trench excavated to bed rock or to a stratum which is 
considered impervious. 

In addition to the dam, the head works comprise 
an intake tower, located 1oo ft. upstream from the 
core wall of the dam, and a feeder-sluice conduit, ex- 
tending from the intake tower through the dam to a 
point 500 ft. downstream. Concrete was used in the 
construction of the intake tower, which is octagonal 
in plan. with an operating deck on top connected to 
the dam abutment by a front bridge. 

The central circular well is the beginning of the 
main feeder pipe supplying water to the power house 
by connection through the feeder-sluice conduit. 
Water is admitted to the well by seven radial ports, 
which are simultaneously controlled by a large cylin- 
drical valve in the well. Each port is provided with 
a removable steel screen and a timber gate or stop log 
for emergency use. At the bottom of the tower and 
near its outer circumference are seven circular sluice 
openings, each controlled by a cylindrical valve. These 
holes open downward and merge into the lower open- 
ing of the feeder-sluice conduit. The purpose of 
these openings and valves is to remove deposits of 
sand, silt, etc., from the immediate vicinity of the 
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tower, by sluicing from time to time, and thus prevent 
their entry into the feeder. The entire tower, includ- 
ing the sluice valve, may be closed by the outside stop 
logs provided. All valves, screens, stop logs, etc., are 
operated by a crane at the top of the tower. 

Concrete with steel reinforcements was used for 
the feeder-sluice conduit, which has an upper opening 
80 ins. in diameter, which is an extension of the feeder 
pipes, and a lower opening 54 ins. in diameter from 
the sluice valves for discharge into the river. The 
two openings, or pipes, are conected by a cross-over 
valve near the end of the conduit. This valve is so 
constructed that in case of accident or necessity for 
repair to the main control valve in the intake tower, 
backwater may be excluded from the well and water 
for power purposes supplied by the sluice valves, thus 
contributing to uninterrupted service. 


CONSTRUCTION OF THE FEEDER PIPE. 


The feeder pipe is 80 ins. inside diameter and 
36,723 ft. long from the dam core wall to the surge 
tank. The center line is at an elevation of 4590 ft. 
at the intake tower, from which it slopes uniformly 
downward 15 ft. per mile along its developed length 
to an elevation of 4485.67 ft. at the surge tank. In 
plan it follows a winding course along the tortuous 
side of the canyon. All bends of less than 375-ft. 
radius are of riveted-steel pipe, built from %-in. 
plates in 6-ft. inside and outside cylindrical rings 
alternately, with single-riveted transverse joints and 
double-riveted longitudinal lap joints. 

Standard wood-stave construction is used for the 
remainder of the pipe, which is its principal part. The 
staves are of California redwood, finished true to 
form all over, 48 in number, 3% ins. thick and of an 
average length of 14 ft. When delivered, the redwood 
lumber was rough sawed. It was finished at the site 
by special wood-working machinery installed for this 
purpose by the Braden Copper Co. 

The bands are of 7%-in. diameter mild steel rods, 
in two parts around the circle, with standard mal- 
leable iron shoes at the connections. The band spacing 
varies, according to pressure, from 26 to 54 per 10-ft. 








Pangal Hydroelectric Development—Showing Some of the Dif- 
ficulties Met in Construction of Pipe Line. 


length of pipe. The pipe terminates in an expansion 
joint and cast-iron tee connection to the surge tank. 
Framed timber saddles, spaced 6 ft. apart, are 
used to support the entire feeder pipe line. Man- 
holes are provided at intervals of 500 ft. and drain 
valves with piping are fitted near the surge tank. 
Preparation of foundation along the mountain 
sides was a difficult undertaking because of the great 
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length of pipe, inaccessibility and the varying condi- 
tions and nature of materials encountered. This work 
involved many timber bridges, masonry culverts and 
retaining walls, tunnels and other special construction. 


SurGE TANK. 


The surge tank is of the differential type, selected 
because of its economy and effective control of sud- 
den fluctuations in flow. It is built of steel through- 
out. The outside shell is 16 ft. inside diameter and 
129 ft. high, with base at elevation 4525, thus pro- 
viding for a maximum surge of 34 ft. above the pond 
surface. The inner tube is 64 ins. outside diameter. 

To insure stability and true form because of the 
great height and small diameter, the inner and outer 
shells are connected and braced from top to bottom by 
four lines of radial trussing in vertical planes. The 
feeder pipe approaching the surge tank and its exten- 
sion from surge tank to penstock is placed in a tunnel 
through a spur of the mountain. This was done for 
the purpose of removing the surge tank back from the 
sloping surface and so reliable rock foundations could 
be secured. 

PENSTOCKS. 


In plan, the penstocks are in a straight line from 
the end of the feeder pipe to the power house, a dis- 
tance of 4000 ft. They are connected to the feeder 
pipe by an expansion joint and Y-lateral, for its upper 
portion (about one-third) consists of two pipes of 
46 ins. inside diameter. Each of the 46-in. pipes 
branches into two pipes of 30-in. inside diameter by 
means of Y-laterals, and the four pipes extend to the 
power house, the last 600 ft. being reduced to 28 ins. 
inside diameter, each to serve one of the four water- 
wheels. 

Standard construction is of pipes 20 ft. long, pro- 
viding a length of 19% ft. from center to center of 
joints. The joints are known as trumpet joints, with 
heel and spigot ends specially formed to receive rub- 
ber packing secured by cast-steel flanges and gland. 
The bell or female end of each pipe is the uphill end 








Cerrillos Bridge on Pipe Line of Pangal Hydroelectric Devel- 
opment of Braden Copper Company. 


and the shoulder of the bell rests in a molded concrete 
saddle. The pipes are therefore supported every 
19% ft. along their center line, and the nature of the 
joints is such that no other provision for expansion 
and contraction is necessary. Heavy concrete anchor- 
ages are provided at vertical breaks in alignment and 
elsewhere as required. A special flanged section with 
manhole is inserted immediately below each anchor- 
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age to facilitate repair or replacement anywhere along 
the line. 

Each pipe is bedded and anchored into the con- 
crete substructure of the power house and terminates 
in a heavy Johnson hydraulic valve for the control of 
flow to the wheel nozzle. The upper end of each 
30-in. pipe line is also fitted with a Johnson valve and 
air inlet valve. These valves are about 2600 ft. from 











Surge Tank at Pangal Hydroelectric Development, Showing 
Bottom Steel Section Just After Erection and 
Anchoring to Concrete Section. 


the power house and are operated electrically from 
the switchboard. Any accidental break, resulting in 
a drop in pressure below these valves, will cause them 
to close automatically, and the time of such closure 
may be adjusted as desired. 


WATERWHEELS. 


The waterwheels are of the impulse type, direct- 
connected to horizontal-shaft generators. The runner 
disk is of annealed cast steel and is bolted to the 
flanged end of the generator shaft. The buckets are 
of annealed cast steel with spare sets of bronze for 
comparative trials against erosion, and are secured to 
the disk by press-fit steel studs. Great care has been 
taken in fitting the buckets and holding studs to insure 
accuracy and interchangeability. Each bucket has 
been brought to uniform weight and the complete 
number will remain accurately balanced even if parts 
are interchanged. The complete runner is guaranteed 
to withstand a runaway speed of 720 r.p.m. without 
causing stresses of more than 85% of the elastic limit 
of material in any part affected. 

The manufacturer’s guarantees as to performance, 
regulation, etc., of the waterwheels are based upon an 
operating speed of 360 r.p.m. and direct connection to 
an a-c. generator of 5000 kv-a., 90% power-factor and 
400,000 ft-lbs. flywheel effort. At 1475 ft., net oper- 
ating head, each wheel will deliver a maximum of 
8700 hp. at 82% efficiency and 7300 hp. at maximum 
efficiency of 84%. 

The power nozzle providing a jet of water for 
each wheel is at elevation 3015 ft. and is of the type 
known as a needle valve nozzle. This valve is oper- 
ated by direct connection of the needle stem to the 
piston of a high-pressure service motor. The pres- 
sure medium is oil and its service to and from the 
motor is controlled by a hydraulic governor with speed 
element actuated by the generator shaft in the usual 
manner. 

Direct connected to the power nozzle is an auxil- 
iary relief nozzle of the same type and size. The 
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auxiliary operates automatically, is subject to regula- 
tion, and its function is to prevent excessive pressure 
rise in the penstock from sudden drop in load with- 
out undue waste of water. Such pressure is lim- 
ited to 10% for a decrease in load of any magnitude 
within the capacity of the equipment. In case of full 
load suddenly thrown on, the governor apparatus is 
capable of adjustment so as to limit the resulting 
pressure drop in the penstock to 15% below static. 

Speed regulation is well within the standard prac- 
tice for impulse wheels. The governor is equipped 
with hand-control mechanism and also with a hand- 
power high-pressure oil pump of sufficient one-man 
capacity to operate the service motor in emergency. 
A jet of water from the auxiliary relief nozzle or 
from the power nozzle in case of accident will not 
appear outside of the power house but will be caught 
and made inert by a vortex baffle plate secured in the 
masonry surrounding the wheel pit. 


Power House. 

Tailwater discharged by the wheels will be con- 
ducted to the river by underground concrete passages, 
where provision has been made to gage the quantity 
of water so discharged by standard weir measure- 
ment. It is expected that the tailwater side of this 
power house will be clear and accessible, even though 
impulse wheels are employed. 

Oil at high pressure for the governor system is 
supplied by a central power-driven pumping plant, 
containing sump, pumps, accumulators, air compres- 
sor, filter, piping, etc. This plant is in duplicate as to 
pumps and accumulators and either side is capable of 
supplying the station. The pumps are driven by mo- 


tors or by waterwheels interchangeably. Full supply of 
oil at constant pressure is insured by automatic con- 
trol of the pump motors or waterwheels. 

The superstructure of the power house is of re- 
inforced concrete and contains the electrical machinery 
and apparatus and other features usual in generating 
stations of this kind. 





View From Diversion Dam of Rio Pangal Development, Looking Downstream and Showing a Section of the Seven-Mile Pipe Line. 





The total static head obtained is 1595 ft.,; with 
pond surface at an elevation of 4610 ft., the crest 
elevation of the diversion dam as now built. This 
may be increased to 1665 ft. at some future time by 
raising the diversion dam. 

The plant capacity will be 20,000 kv-a., available 
at the low-tension busbars of the generating station. 
When generating this amount of power the net oper- 
ating head will be about 1460 ft. and the quantity of 
water utilized will be about 204 cu. ft. per sec. 

The company owns and operates a hydroelectric 
plant located on the Cachapoal five miles below the 
new power station. The two plants will operate in 
conjunction. The transmission distance from the 
Pangal plant to Sewell is 18 miles. 

All materials for construction (excepting those 
for concrete and some of the timber) and all ma- 
chinery and apparatus have been shipped from the 
United States. All construction work is being done 
by the Braden Copper Co. through its own construc- 
tion organization. 

The hydraulic work for this plant was designed in 
detail by Hugh L. Cooper & Co., consulting engineers, 
New York, who have also supervised the manufacture 
of all parts shipped from the United States. The 
electrical work was designed by Percy H. Thomas, 
consulting electrical engineer of the Braden Copper Co. 





NEW INSULATING MATERIAL. ° 


A new product suitable for use in electrical insu- 
lation is being obtained from the treatment of kelp in 
Australia. The moist precipitate is subjected to pres- 
sure and formed under pressure, after which it is 
hardened by treatment with formalin. The finished 
article is made by turning on the lathe, a process 
which is said to be perfectly successful, and a high 
polish is applied. The raw product is to be found in 
large quantities around the coast of Australia and in 
particular on the Tasmanian shores. 
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Rates in Theory 


and Practice 


Twentieth Article—Arithmetical and Algebraic Analysis of 
Rate Schedules—Making Seemingly Involved Rates Simple 


— Calculations Simplified 


and Basic Errors Exposed 


By H. E. EISENMENGER 


(Copyright, 1919. by Electricai Review Publishing Co., Inc.) 





This series of articles, of which this is the twentieth, began in the issue of July 12. Part I included seven articles 
on the cost of electric service. Part II contained six articles on the principles determining the selection of a rate system. In 
Part III, coniprising six articles, the various systems of rates found in practice were described. The present article opens 


Part IV on rate analysis; this subject will be concluded in next week's article. 


The remaining five articles will constitute 


Parts V and VI and deal with accuracy of rates and the practice of rate regulation by commissions. 





PART IV—RATE ANALYSIS. 


ECTION 157. In case of the more complex 

rate systems it is not easy to get a clear general 

conception of what the rate means to the various 
customers. It is, of course, very easy to figure out 
what the amount is which a certain given customer 
has to pay under the rate system, but that is not 
enough for a critical examination of the character of 
the rate. A little arithmetic, algebra or geometry can 
be applied with astonishing results to get an insight 
into the nature of a certain rate or rate system. 


[. ARITHMETICAL AND ALGEBRAIC RATE ANALYSIS. 


158. The arithmetical system of rate analysis 
has been demonstrated incidentally in a few of the 
simplest cases in the previous sections and will now be 
discussed more fully. 
Let us call 
a =the amount of the customer’s total bill in cents 
for the period to which the bill applies. 
ad =the customer’s maximum demand in kilowatts, 
horsepower, number of rooms, or whatever els? 
the unit is. 

e =the customer’s energy consumption in kilowatt- 
hours. 

Let us now take first the example of the straight 
meter rate, for instance, charging 10 cents per kw-hr. 
Then we obviously get a = Ioe, or in the general case 
if < cents’ are charged per kilowatt-hour we get 
a= ez. 

Likewise, we get in a straight demand rate a = dy, 
where y is the demand charge in cents per kilowatt, 
horsepower, or per room, etc. 

In a Hopkinson rate we get a= dy + ez 
and in a Doherty rate: a=x*-+dy+ ez, 
where « is the specified customer charge. 

Conversely, if we can express a rate by a formula 
composed of three members, one of them being con- 
stant (4), the second (dy) being proportional to the 
demand d, and the third (ez) being proportional to e, 
we have the equivalent of a three-charge system as 
follows: The member (1) which is free from demand 





1 Although the symbols z, y and 2 are usually employed to 
designate variable quantities, they are used in the following 
equations for the quantities: customer charge, unit demand 
charge and unit energy charge, respectively, although these 


charges are constant in the first rate systems to be discussed . 


and the variables are d and e. The reason for this choice of 
symbols will become apparent later. 


and energy consumption is the equivalent customet 
charge, the member, containing the demand d indi- 
cates the equivalent unit demand charge times the 
multiplier of d, and the member containing the energy 
consumption e indicates the equivalent unit energy 
charge times the multiplier of e. Since +, y or 2, or 
any two of these values may be zero, we may accord- 
ingly get a two-charge or a single-charge system. 

If we include those cases where one or two of the 
values x, y and z are zero, we ¢an state that practically 
every rate system can be reduced to an equation of 
the type described and we have in every rate, what- 
ever its apparent shape, the equivalent of a three- 
charge, a two-charge or a single-charge rate with the 
unit charges expressed in the way described above, 

The quickest and easiest way to show the working 
and the principles of this arithmetical and algebraic 
analysis is to work out a few examples. The gen- 
eralizing deductions will then offer themselves auto- 
matically. 

159. Supposing we have a block meter rate 
which charges 10 cents per kw-hr. for the first 100 
kw-hr. per month (first block), 9 cents per kw-hr. for 
the next 50 kw-hr. (second block), and 8 cents per 
kw-hr. for the balance (third block). The amount of 
the bill is then in the first block, 

a= 10e 
In the second block (100 < e < 150) it is 

a= 10 X 100+ 9(e— 100) = 100+ 9e 
This means that all customers in the second block are 
charged just the same amount as they would have to 
pay under a rate having a customer charge of 100 
cents ($1), plus an energy charge of 9 cents per kw-hr. 
We can thus say, although we have no customer 
charge specified in the rate system, yet we have the 
equivalent of a customer charge of $1. We have no 
equivalent demand charge, or, more accurately ex- 
pressed, the equivalent demand charge is equal to zero. 

Likewise we get in the third block 

a= (10 X 100) + (9 X 50) + 8(e — 150) 
; = 250 + 8e. 

The equivalent customer charge has increased to 
$2.50, the demand charge is still zero, and the energy 
charge has decreased to 8 cents per kw-hr. 

A customer, for instance, who has used 200 kw-hr. 
will have to pay, being in the third block, 250 cents + 
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(8 < 200) = $18.50, which means a simplification of 
the computation even in this simple case.* 

160. Next let us take the example of a plain 
Wright demand rate charging, for instance, 10.5 cents 
per kw-hr. for the first 35 hours’ use of the demand, 
8.5 cents per kw-hr. for the next 25 hours, 5 cents per 
kw-hr. for all the balance. In the first zone, block or 
“range,” that is from 0 to 35 hours’ use, we have 

a= 10.50e; this means r ~0, y=0, = 
cents per kw-hr. 

In the second block (35 to 60 hours’ use) the cus- 
tomer is made to pay for all kilowatt-hours which 
correspond to the first 35 hours’ use of the demand at 
the rate of 10.5 cents per kw-hr. and the balance at 
8.5 cents per kw-hr. The number of kilowatt-hours 
which corresponds to the first 35 hours of use of the 
demand d is = 35d and the unit price to be paid for 
these 35d kw-hr. is 10.5 cents, so that the total price 
for them is 10.5 & 35d. The balance of e— 35d kilo- 
watt-hours is to be paid at 8.5 cents per kw-hr. and 
the total amount paid for that balance is therefore 
8.5 (e —35d). The total bill is therefore 
a= (10.5 X 35d) +85 (e — 35d) = 70d + 8.5¢e. 
This means a customer charge + = 0, a demand charge 
of 70 cents per kilowatt per month and an energy 
charge of 8.5 cents per kw-hr. (equivalent of a Hop- 
kinson rate). 

In the third block we get likewise 70d + 8.5e to 
be paid for the kilowatt-hours corresponding to the 
first 60 hours’ use, that is for e 60d, and 5 cents 
per. kw-hr. for every kilowatt-hour of the balance. 
Therefore 
a = 70d + (8.5 X 60d) + 5 = 280d +- 5e. 

A customer having, for instance, 1.5 kw. demand 
and 100 kw-hr. oe consumption would have to pay 
(280 & 1.5) +(5 & 100)= 420+ 500 = $9.20 Com- 
pare this simple calculation with the explicit method 


10.5 





of figuring the price for 100 kw-hr. at 1.5-kw. de- 
mand under this rate: 

I. (35 X 1.5) kw-hr. X 10.5¢/kw-hr. = 551.25¢ 
II. (25 * 1.5) kw-hr. X 8.5c/kw-hr. = 318.75¢ 


III. (100 — 60 & 1.5) kw-hr. & 5c/kw-hr. = 50.00c 
920.00¢ 
161. As the next example, consider the St. 
Louis Residence Lighting rate, which is a Wright de- 
mand rate on the number-of-rooms basis, but no 
longer a simple load-factor Wright rate but of some- 
what more complicated specifications as given below. 

The charges are as follows: 

8 cents per kw-hr. for the first 4 kw-hr. for each one 
of the first 4 active rooms, plus 2.5 kw-hr. for the 
excess rooms ; 

6 cents per kw-hr. for the excess up to 7 kw-hr per 
room for all active rooms; 

3 cents per kw-hr. for the excess. 

The unit for the demand d is here not the kilowatt 
but the active room. To determine the different 
‘ranges” or “zones” in which the three unit kilowatt- 
hour charges of 8, 6 and 3 cents per kw-hr., respec- 
tively, apply, it is convenient to draw a diagram 
(Fig. 8), plotting the number of rooms in horizontal 


?Using general symbols where 2, Ze, 23...are the energy 
charges in the first. second, third, ete., block and €1, C2, C3. 
are the sizes of the successive blocks in kilowatt- hours we get 
in the first block a = ez 
in the second block. that is for energies between e; and e2 kw-hr., 

a= 61% + (e— €1) 22 = e,(41— 22) + C22 
The customer charge is €; (2: — 22), the energy charge is eZ2. 
In the third block: @ = e1:2; + €222 + (e — e, — ee) 23 
= €1 (21 — 23) + €2(22 — &) + e23 





Customer Charge 
Energy Charge = gz;. Likewise we get analogous terms for the 
customer and energy charge in the following blocks. 


ELECTRICAL REVIEW 


Vol. 75—No. 21. 


direction (as abscisse) and the number of kilowatt- 
hours in vertical direction (ordinates). The 8-cent- 
per-kilowatt-hour zone reaches from 

oto 4kw-hr. for I room 

oto 8kw-hr. for 2 rooms 

0 to 12 kw-hr. for 3 rooms 

o to 16 kw-hr. for 4 rooms. 

This means, anything below the straight line OA 
in Fig. 8 is to be paid at 8 cents per kw-hr. For 5 
rooms and upwards we have to add only 2.5 kw-hr. 
for each room, which means the 8-cent-per-kw-hr. 
zone reaches 

from 0 to 18.5 kw-hr. for 5 rooms 
oto21 kw-hr. for 6 rooms 
O to 23.5 kw-hr. for 7 rooms 
ptigs keine etc............, see line AM. 

The range below the line OAM is therefore a 
straight meter rate at 8 cents per kw-hr: or a = 8e. 

The 6-cent-per-kw-hr. zone (zone 2 in Fig. 8, con- 
sisting of 2a and 2b) reaches from this line up to the 
line ON, which represents 7 kw-hr. per room (7 kw-hr. 
for one room, 14 kw-hr. for 2 rooms, etc.). What is 
the equivalent three-charge system in this zone? 

Dealing first with that part where the number of 
rooms is not greater than 4 (zone 2a), we find in the 
same manner as before (using the symbol d for the 
demand in rooms) : 

a = (8c/kw-hr. & 4d) + 6c/kw-hr.(e — 4d) 
WE cena ne cerns seadwb weds és eae. (1) 

The customer charge +o, the demand charge 
y=8 cents per room per month, and the energy 
charge zs = 6 cents per kw-hr. 

Where the number of rooms is greater than 4 
(zone 2b) we have to pay 8 cents per kw-hr. for a 
certain number f kw-hr. and 6 cents per kw-hr. for the 
balance, so that ‘ 

= 8f + 6(e—f) =2f+6e ........... (2) 
where f is composed of two parts: 4 kw-hr. for 
every one of the first four rooms and 2.5 kw-hr. for 
every room-in excess of 4, so that f= (4x 4) + 
2.5(d—4) =6+2.5d. Substituting this into the 
equation (2) we get 

lod ot Look reer (3) zone 2b 

We see, therefore, that for all customers in this 
range (d > 4 rooms) the equivalent of a three-charge 
system applies with 
a customer charge + = 12c per customer per month, 
a demand charge y= 5c per room per month, and 
an energy charge <= 6c per kw-hr. 

Thus this is practically a Doherty rate, although the 
rate schedule mentions nothing but kilowatt-hour 
charges. 

On the dividing line between the two portions 2a 
and 2b of the 6-cent-per-kw-hr. zone, that is, for 
d=—=4 rooms, we can, of course, use either of the 
formule (1) or (3) as each one _ furnishes 
a= 32+ 6e for d= 4. -Likewise, we can, of course, 
use the formula for either zone on the dividing line 
between any two zones in any rate system, because 
the formule must of necessity furnish identical nu- 
merical results for the dividing line that lies between 
them. 

The bill in the third zone (3-cent zone) where 
e>7d (zone 3, consisting of 3a and 3b) is figured 
for d < 4 (zone 3a in Fig. 8) in analogy with what 
has been explained previously [using equation (1)] 
a= 8d +(6 X 7d)+ 3(e —7d)= 29d + 3e (equiva- 
lent of Hopkinson rate). 

Or, if we wanted to work this out without refer- 
ence to formula (1), applying to the second zone, we 
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get a= (8 X 4d) + 6(7—4)d+3(e—7d) with 
the same result as above. 

For the third zone with d > 4 (zone 36 in Fig. 8) 
we get, using the formula (3) for zone 2), as far as 
that zone applies, that is up to e = 7d,a= 12+ 5d + 
(6 X 7d) + 3(e—7d) = 12+ 26d + 3¢; this means 
x = 12 cents per customer per month, y — 26 cents 
per room per month, and z=3 cents per kw-hr. 
(equivalent of Doherty rate). 
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Fig. 8.—Analysis of Number-of-Rooms Rate. 
162. Another example for the working of this 


method will be given in the analysis of the High- 
Tension Wholesale Lighting and Power rate of Bos- 

ton. This rate is a double-block Hopkinson demand 

rate as follows: 

Demand charge 

$60 per year per kw. for first 15 kw. 
30 per year per kw. for next 40 kw. 
30 per year per kw. for next 100 kw. of demand 
I5 per year per kw. for next 100 kw. of demand 
I2 per year per kw. for excess demand 

plus an energy charge of 

5 cents per kw-hr. for the first 1,500 kw-hr. 

3. cents per kw-hr. for the next 4,000 kw-hr. 

I 

I 


of demand 
of demand 


.5 cents per kw-hr. for the next 50,000 kw-hr. 
.25 cents per kw-hr. for the next 50,000 kw-hr. 
errr rr ern errr etc. 
We will restrict ourselves to the investigation of 
the rate for such customers who come into the highest 
demand block (d > 255 kw., or the $12 demand 
block) and into the energy block of more than 55,500 

kw-hr. per month (1.25-cents-per-kw-hr. block). 
a= (6000 X 15) + (3600 K 40) + (3000 & 100) + 
(1500 X 100) + 1200(d — 255) +(5 & 1500) + 
(3 & 4000)+(1.5 X 50,000) + 1.25(e— 55,500) 

= 403,125 + 1200d + I.25e (in cents). 

We see that we have in this rate a very consider- 
able customer charge amounting, for instance, to 
$4031.25 per month per customer for all customers 
with a demand over 255 kw. and an energy consump- 
tion between 55,500 and 105,500 kw-hr. Yet the rate 
schedule mentions only demand and energy charges. 

163. The great importance and extreme useful- 
ness of a proper rate analysis is clearly demonstrated 
in the following example of a rate of a large company 
in the West which the present author analyzed in the 
Journal of Electricity, Power and Gas.of July 27, 
1912. Quoting from there: Under the rate the con- 


ee 


ELECTRICAL REVIEW 


859 


sumer had to pay a certain monthly fixed charge f 
cents per kilowatt maximum demand; let us say* $4 
per kw. (f= 400 cents). This entitles him to use 
current up to the load-factor L (for instance, L = 300 
hours’ monthly use of the maximum demand), the 
excess to be paid at z cents per kw-hr. (for instance, 
2.5 cents per kw-hr). Without mathematical analysis, 
this rate looks perfectly correct and harmless, and it 
was not until the customers themselves happened to 
find out the defects and took advantage thereof that 
the rate was revoked. With a little mathematical 
analysis, as follows, the defects of the rate would have 
shown up glaringly at once and the rate would never 
have been put into effect. 

In the range of load-factors smaller than L hours 
(300 hours) we have a= fd, where a is again the 
customer’s bill and d his maximum demand; and if L 
is larger than 300, the customer with a total energy 
consumption of e kw-hr. has to pay, on top of this, for 
the excess of e over Ld kw-hr. at the rate of z cents 
per kw-hr., so that his total bill will be: 

a=fd+(e—Ld)z 
= (f —La)d + eo ... cece ceeccccceeee- (4) 

The first term on the right side is proportional to d 
and independent of ¢; the second term is proportional 
to e and independent of d. Consequently, f — Lz is 
the equivalent demand charge and =z is the equivalent 
energy charge in the range of load-factors larger than 
L hours. 

Substituting now the above values from the sched- 
ule for f, L and z, we get 

a = (400 — 300 X2.5)d + 2.5¢e = —350d + 2.5¢. 

We thus have a negative demand charge of $3.50 
per kw.! 

In other words, all the customer has to do in order 
to reduce his bill—provided he has a load-factor of 
more than 300 hours’ use per month—is to increase 
his maximum demand before the meter reader comes, 
with as little increase of the energy consumption as is 
feasible, until he has reduced the load-factor to 300 
hours per month. For instance, let us assume his de- 
mand meter reads 50 kw. near the end of the month 
and his kilowatt-hour meter 30,000 kw-hr.; his bill 
therefore would be 

50 X 400 = 20,000 cents 

(30,000 — 50 X300) XK 2.5 = 37,500 cents 





57,500 cents = $575. 
If now, before the meter reader comes, the con- 
sumer for a short time purposely puts on a heavy load 
on his motors, or for instance lets them all work 
simultaneously (instead of with the diversity they 
show under ordinary operation) and thus runs his 
maximum demand meter up to 80 kw. with a prac- 
tically unchanged kilowatt-hour consumption, he will 
have to pay 
80 X 400 = 32,000 cents 
(30,000 — 80 300) X 2.5 = 15,000 cents 





47,000 cents = $470. 

He has increased his demand by 30 kw.; therefore, 

his bill must be smaller by 30 XK $3.50 $105. This 

reduction of the bill with increasing maximum demand 

of course goes on until the load-factor is reduced to 
300 hours. 

To avoid this drawback with a rate of the type 

quoted we must choose f, L and z so that f = Lz, then 

the demand charge will be =o, as equation (4) dem- 





8’ The figures are changed for obvious reasons, but in such 
a way that the characteristic features of the rate are preserved. 
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onstrates. If, for instance, we maintain f at $4 per 
kilowatt and s at 2.5 cents per kw-hr., L must not be 
chosen larger than 400/2.5 = 160 hours per month. 
If f is just equal to Lz (in our case, if L is chosen at 
just 160 hours per month) the demand charge is zero 
and the rate for all customers with a load-factor above 
300 hours is a straight kilowatt-hour rate; if f > Lz 
(L < 300 hours’ use) the rate for all load-factors 
above L is a Hopkinson rate. In both cases the rate 
for all load-factors < L is a straight demand rate 


(To be continued.) 





THIRD HARMONICS IN ALTERNATOR 
WINDINGS. 





Peculiarities of Harmonic Voltages and Their Effects on 
Grounding Practice of Large Systems. 


The third harmonic is the most troublesome of all 
harmonic voltages and is present in practically all 
generator windings. Unless steps are taken to deal 
with it from the commencement, says L. C. Grant in 
the London Electrical Review, it is likely to give a 
great deal of trouble to those having to deal with the 
working of electrical plant. 

The harmonic frequency may be such that it runs 
in opposition, or, on the other hand, it may run in 
phase, with the power waves. In the former case the 
respective voltages coincide at their peak values, giv- 
ing to the power wave a peak formation; when, how- 
ever, the waves are in phase the peaks do not coincide 
and the power wave is altered in an entirely different 
manner. This results in a flattened formation, with a 
dip instead of a peak, but broadens out the wave con- 
siderably. Should the harmonic be entirely out of 
phase—not out of step, of course—it merely results 
in a complicated wave form, in which the two halves 
of the cycle are dissimilar. 

With a polyphase generator the phase windings 
have an important bearing on the harmonic voltages. 
Should the machine be wound in delta, a difference 
in potential will exist at various points of the delta, 
which should normally be at similar potential; this 
results in circulating currents flowing through the 
windings which will dissipate the harmonic, but in a 
questionable manner. 

Now, if the phases are connected in star, the line 
voltage will be the sum of two phase voltages dis- 
placed by 60°. The result of this phase displacement 
is that all harmonic frequencies are displaced by a 
like amount. For the third harmonic this means that 
the frequencies are displaced in each phase by half 
a cycle, resulting in their cancelling one another 
through being in opposition. Obviously the same 
holds good with any other harmonic frequencies which 
are a multiple of three. Thus, as far as the line is 
concerned, the third harmonic is wiped out. It must 
be borne in mind, however, that the harmonic fre- 
quencies still exist between any phase and the neutral 
point of the star. 

With generators operating in parallel it is usually 
necessary to ground the neutral point, to limit and 
define the voltage to earth and also to allow the pro- 
tective apparatus to operate. It is also essential that 
one generator neutral be grounded if absolute reliabil- 
ity is to be depended upon, as in case of a generator 
failure should only one neutral be grounded, and this 
machine be the one to fail the supply system will then 
be minus a neutral and circuit-breakers will be ren- 
dered useless. 


ELECTRICAL REVIEW 





Vol. 75—No. 21. 


On the other hand, should there be more than 
one neutral connected to earth all phases will be 
paralleled through the neutral points and earth, and 
the harmonic voltages again exist and may assume 
extremely dangerous proportions. In consequence it 
becomes necessary to ground through some current- 
limiting device such as a resistance or reactance; a 
reactance is advantageous in that it has a much greater 
impedance for third and any other harmonics than for 
the power frequency. 

In any case, circulating currents of greater or less 
magnitude will be set up unless the harmonic voltages 
happen to coincide exactly at all points and all times, 
and this, of course, is too much to expect, even with 
the best of machines with varying loads, irregularities 
of material, etc. These circulating currents may 
very easily reach a high value and can be up to the 
full-load current of the machine; hence the value of 
the neutral resistance or similar device. 

On account of the modern generator now being 
of purposely high reactance in itself, third and other 
harmonic trouble is not now so pronounced as it was 
some years back, when the main feature in generator 
design was good regulation, and consequently low 
reactance in the windings. 

As previously pointed out, this reactance opposes 
a considerably higher impedance to harmonic fre- 
quencies than to the power frequency, and thus, in 
some cases, it is found quite feasible to parallel two 
generator neutrals directly without the use of external 
current-limiting devices. 

In grounding generator neutrals it is always ad- 
visable to use a fairly heavy oil switch and to include 
an ammeter in the circuit, as with the two machines it 
is not possible to gauge even approximately the earth 
current by comparison with machine and feeder read- 
ings, owing to the wide variation that may exist in the 
load and earth components. 





TESTS OF TELEPHONE RECEIVERS FOR 
RADIO USE. 


Bureau of Standards Determining Best Types of Receivers 
for Specific Radio Purposes. 


A comprehensive study of the telephone receivers 
used in radiotelegraphy and in radiotelephony is in 
progress at the Bureau of Standards, Washington, 
D. C. The tests include measurements to determine 
the loudness of response given by different types of 
telephones, as well as the electrical characteristics 
which determine how satisfactorily they fit the elec- 
trical apparatus in which they are used. Accurate 
methods are being devised for these measurements. It 
is expected that observations will be made by a large 
number of persons, so as to express results in terms 
of the average ear. It is also expected to use an elec- 
trical or artificial ear, and determine the relation of 
the average ear to this device which will then serve 
as a standard. 

The results of these tests should make it possible 
to determine which type of receiver is required in a 
given radio apparatus in order to obtain the loudest 
signals. The methods developed will be of value in 
making measurements of the strength of signals re- 
ceived at radio receiving stations and will be utilized 
in connection with a study of the properties of electric 
waves, in which it is expected to obtain the co-opera- 
tion of a large number of observers throughout the 
country. 
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Limitations and Performance of Large 
| Steam Turbines 


Papers Presented Before New York Meeting A. I.E. E. 
—Salient Features Given in Somewhat Abridged Form 


Present Limits of Speed and Power of Single-Shaft Curtis Turbines 


By Ersxkit BErc 
General Electric Co. 


OR the purpose of discussing the limitations of 

the types of turbines used in the more important 

work now done by the General Electric Co. and 
to show the relative results which can be accomplished 
with such designs under different conditions of load, 
two machines have been selected, one representative 
of the largest size built for 1800 r.p.m. and one of the 
largest size now built for 3600 r.pm. The figures 
given relate to the turbine alone and do not include 
generators. 

The turbines in question are both of the single-flow 
type and may be considered representative of capacity 
limitations of that type. The single-unit turbine and 
generator is naturally preferable over the tandem and 
compound type on account of simplicity, lightness and 
efficiency. There are, however, certain definite limita- 
tions in the size for a given speed that these units can 
be built with material available at the present time. 
The limitation in the size of a unit for a given speed 
is entirely dependent upon the turbine and not upon 


be made small enough to give good extraction is 
therefore important. 

Efficient action can only be accomplished by using 
a bucket speed that bears a proper relation to the 
steam velocity. Consequently to get the largest capac- 
ity, long buckets moving at a very high speed must be 
used. In order to obtain good bucket action, the 
buckets should not be more than about one-fourth as 
long as the pitch diameter of the wheel. If made 
longer than this, poor bucket action with consequent 
loss in efficiency will result, due to the great difference 
in peripheral speed between the base and the tip of 
the bucket, the design being made correct for the 
middle point or pitch line. The flare also becomes 
excessive so that the space between the buckets a: the 
tip will be so large that steam can flow between the 
buckets without doing any work. 

The use of a high steam speed in this last stage 
naturally implies that a relatively large proportion of 





the generator. 3, 
Fig. 1 shows the load curve of the large 1800- ¥8 


load Curve 2/000 Ki/owett Tupbine 
Condition Steam 284 Inch Vawsum 





r.p.m. machine above mentioned, designed to operate Re, 
with 250 Ibs. steam pressure, 28.5 ins. vacuum and & 


dry steam. This turbine has 23 stages, all wheels 


being of the single-bucket type. The first stage wheel ¥$ 


has a pitch diameter of 35 ins., which increases with ie 
<y 75000 30000 


each successive stage until the last wheel, which has a 
pitch diameter of 88 ins. This curve shows that for 
1800 r.p.m. a turbine can be designed for a 28.5-in. 
vacuum, giving its best efficiency at 21,000 kw. This 
curve also shows that with a sacrifice of 5% in effi- 
ciency, an output of 36,000 kw. can be delivered to the 
turbine shaft. Above a load of 21,000 kw. live steam 
is bypassed to the eighth stage shell, the effect of 
which is shown by the break in the curve. 

The dotted line gives the load curve of a similar 
turbine in which the first 11 stages are replaced by 
one two-bucket stage. This turbine is designed with 
multiple valve steam admission, a modification that 
may be desirable for the purpose of simplification or 
where better efficiency at very light !oads is impor- 
tant, as in propulsion of warships. 

Many large size turbines are now designed for a 
vacuum of 29 ins. The volume of 1 lb. of steam at 
this vacuum is 652 cu. ft., almost 50% greater than at 
28.5 ins., and about twice as much as at 28 ins., which 
calls for a corresponding increase in the area of the 
steam passage in the last stage wheel. If this area is 
made too small, the steam when leaving the last row 
of buckets must have a high velocity, giving a large 
loss of energy, this loss being in proportion to the 
square of the velocity. That this area be made as 
large as possible and that the exit angle of the blades 
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35000 
Kilowatt Load 


Fig. 1. 


Such 
concentration of work into a single stage has its dis- 
advantages, since even if the best relation of velocities 
is maintained, such a‘ stage doing a large amount of 
work is naturally less efficient than one of similar 
character doing less work. 

The design of the last stage in such a turbine con- 


the total steam.energy must be utilized there. 


stitutes the most important limitation. The large 
23-stage 1800-r.p.m. turbine already mentioned is de- 
signed to operate at 250 Ibs. steam pressure, 28.5-in. 
vacuum and dry steam. The pitch diameter of the 
last wheel is 88 ins., length of buckets 22 ins. and 
bucket angles 60 deg. entrance and 4o deg. exit. The 
wheel is subject to the following stresses at normal 
speed : 

Stresses in hub, 23,450 Ibs. per sq. in. 

Stresses in web, 22,950 Ibs. per sq. in. 

Stresses in bucket, 20,100 Ibs. per sq. in. 

Elastic limit (limit of proportionality) of material, 
55,000 Ibs. per sq. in. The material of the wheel and 
bucket is quenched and tempered 3% nickel steel. 

The wheel is stiff enough to avoid vibration effects 
and in the absence of such effects the centrifugal 
strains afford ample factors of safety even if we 
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assume considerable irregularities and imperfections 
of metal structure. 


CAUSE OF WHEEL BREAKAGES. 


In some of the first large machines of the type 
here discussed, very serious trouble has developed due 
the formation of cracks in the forged wheels, causing 
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wheels to break in three important installations. The 
cracks formed in these wheels have started at holes in 
the wheel provided either for balancing steam pres- 
sures on the two sides of the wheel or for the attach- 
ment of balance weights. Calculation showed that the 
wheels which broke were less stressed than many 
which were made from weaker metal and had oper- 
ated for long periods of time. Holes in a centrifu- 
gally stressed wheel greatly increase the fibre stress in 
the vicinity of the hole itself, but such conditions had 
not caused the formation of cracks in large numbers 
of wheels in which such localized high stresses existed. 
Many evidences have now shown that the trouble 
with these wheels has not resulted from stresses in 
excess of those which had been previously found to 
be practicable, but has been caused by fluttering and 
vibrations of the wheels, which had become possible 
through the lightness and thinness of their construc- 
tion. Such vibrations give a periodic character toe the 
stresses normally imposed and so give rise to the 
formation of fatigue cracks. 

In machines of this type relatively light and nar- 
row buckets have been used and the wheels have heen 
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proportioned with a view to ample centrifugal strength 
but with maximum economy of space and weight, 
consequently these wheels have had much less lateral 
stiffness than wheels used in turbines of previous 
types. To overcome such troubles as have developed, 
it is simply necessary to make the wheels stiffer and 
to put in holes in parts of the wheel near the hub 
where a suitable reinforcement of thickness can be 
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provided which both stiffens the wheel and reduces 
stresses near the holes. Very slight changes of this 
kind make a-great difference in the vibrating charac- 
teristics of such wheels, and the proportions used are 
such that they can easily be brought to the same stand- 
ards of safety in these respects as have long prevailed 
in wheels of heavier construction in machines having 
less numbers of stages. 

In the absence of a tendency to form fatigue cracks 
through vibration, overspeed in such turbine wheels 
involves relatively little danger as compared with 
other types of high-speed machinery. Experimentally 
and in actual service, wheels have been stretched to a 
considerable degree of enlargement without the forma- 
tion of any cracks, and such stretching is a normal 
condition if the cracks do not exist. 

It has been discovered that such fluttering or 
vibration of the web of wheels has not only been re- 
sponsible for the formation of fatigue cracks in the 
wheels themselves, but has also caused loosening and 
breakage of buckets. The remedy is to use stiffer 
wheels, and such wheels can carry stiffer buckets, so 
that the whole structure is incapable of vibration of 
any amplitude through such forces and periods as 
arise from the conditions of operation. 

Fig. 2 gives the energy and efficiency curves of this 
last stage. It will be noticed that at the most efficient 
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point (21,000 kw.) this stage absorbs 11.5% of the 
total adiabatic available energy and that the wheel 
efficiency is 66.25%. The energy represented by the 
exhatist velocity which is all wasted in the condenser 
is 1.5% the total energy. As the load increases on the 
turbine shaft, the energy in this stage also increases, 
decreasing its efficiency until at 36,000 kw. the energy 
in the last stage is 20.9% of the total energy. The 
wheel efficiency however has been reduced to 54.2% 
and the energy represented by the exhaust velocity 
has been increased to 6.4%. This great amount of 
work in the last stage at such poor efficiency naturally 
lowers the efficiency of the whole turbine, and in this 
case the efficiency at 36,000 kw. is 5% lower than at 
21,000 kw. 

Fig. 3 shows leakage and rotation losses of the 
same turbine in percent of input. From the above 
it will be seen that for 1800 r. p. m., a turbine can 
be designed efficiently for 21,000 kw. which, with a 
sacrifice of efficiency can deliver 36,000 kw. 

Fig. 4 gives a load curve of the smaller 3600 
r. p. m. turbine. The water rates are here given in 
reference to that of the larger machine, the load of 
5000 kw. corresponding to that of 20,000 kw. on the 
1800-r. p. m. turbine. This turbine has only five 
stages, one two-bucket wheel in the first stage, the 
other four stages having single-bucket wheels. The 
first wheel has a pitch diameter of 35.5 ins., and the 
remaining four wheels a pitch diameter of 51 ins. The 
bucket height of the last wheel is 9.125 ins., the tur- 
bine being designed for a maximum of 6250 kw. 

The reason for such a discrepancy in the num- 
ber of stages calls for explanation. As the output 
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goes up inversely as the square of the r. p,m., if the 
same number of stages could be used and clearance 
and all dimensions proportionately reduced, a 5000-kw. 
machine at 3600 r. p. m. could be made nearly as 
efficient as a 20,000-kw. machine at 1800 rf. p. m., and 
developments of smaller multi-stage machines at our 
Lynn Works have already been made which approxi- 
mate such possibilities. Constructions however which 
are practicable on a large scale are not practicable on 
a small scale, consequently there are difficulties in 
getting the space economy in small high-speed ma- 
chines which would be necessary for accomplishing 
the result stated. One of the difficulties has lain in 
the construction of diaphragms, the casting in of 
nozzle partitions being easy in a large diaphragm and 
very difficult on a small one. We are working upon 
types of diaphragms and other parts which may make 
possible the development of multi-stage high speed 
machines which afford improved degrees of economy. 

If a 10,000-kw. turbine is designed for 1800 
r. p. m., the only change necessary would be to make 
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the nozzle and bucket heights about half the height 
of those in the 20,000-kw. unit. This reduction in 
height of buckets and nozzles would affect the weight, 
size, and cost of the turbine very little as compared 
with the 20,000 kw. unit. In regard to economy, the 
lower bucket heights would reduce the rotation loss 
somewhat but far from 50%. The diaphragm pack- 
ing loss, head packing losses, and bearing losses would 
be practically the same as on the 20,000-kw. unit, so 
that while a turbine designed for 10,000 kw. would 
be more economical than the large turbine running 
at half load, the difference would be small, being only 
about 6%. 

It will be seen from this paper that for a given 
speed there is one particular size of turbine which 
can be designed to be most economical as to steam 
consumption, weight, space, and price per kilowatt. 
Even if a size smaller than this is required, it would 
in many instances pay for the central station to install 
the larger unit, even though it would have to run at 
reduced load for some time before-the station load 
increased sufficiently to utilize the full capacity. 


Present Limits of Speed and Power of Single-Shaft Turbines 


By J. F. JoHNson 
Westinghouse Electric & Manufacturing Co. 


ITH the employment of high vacua, such as 

is the present universal practise, the limit 

of power of a turbine operating at a given 
speed will be determined largely by the area obtain- 
able through the last stage for the final expansion and 
passage of the steam power to its entering the con- 
denser. The significance of this will be apparent 
when attention is called to the fact that whereas a 
pound of steam, when entering the first stage, has a 
volume of less than 2% cu. ft., when passing through 
the last stage it has a volume of approximately 395 
cu. ft. when expanded to 28% ins. vacuum, and 585 
cu. ft. when expanded to 29 ins.; a ratio in the latter 
case of I to 234. 

Consequently, in any discussion of limits of power, 
it will be necessary to assume conditions of pressure 
and superheat of the steam entering the turbine, the 
vacuum to which the steam is to be extended in the 
blading, and the efficiency or rate of steam flow per 
unit of power. For these conditions 250 lbs. gage 
pressure with 200 deg. F. superheat and 29 ins. vacuum 
referred to a barometer of 30 ins., and efficiencies as 
are commonly obtainable with them, will be used. 

Limiting factors may be divided into three classes: 
First; Theoretical, including limiting steam velocities 
and effect on efficiency of velocity remaining in steam 
after leaving the last stage, and the area through the 
blades as affected by blade angle. Second; Physical, 
including methods of construction, material, stresses, 
factor of safety against rupture, reliability factor, and 
limitations of transportation facilities. Third; Eco- 
nomic, including limits beyond which it may be 
physically possible, but economically inadvisable, to go, 
such as effect of size of structure or of character of 
materials employed on cost, and time required to make 
inspection and repairs. This paper will be restricted 
to a discussion of some of the factors which <eter- 
mine or influence such limits as applying particularly 
to turbines of the reaction type. 


THEORETICAL LimITtTs. 
In this class there are but few limitations as affect- 


ing capacity at a given speed because with materials 
of infinite strength and rigidity available it would 
be possible to build units of infinite capacity; but for 
a given diameter and blade height the capacity will 
be limited by chosen maximum values of steam 
speed through the blades, in order to keep the leaving 
losses, or available energy in the steam discharged to 
the condenser, within permissible limits. Throughout 
the entire turbine, with the exception of the last few 
stages, steam speeds only about 25% in excess of the 
corresponding blade speeds are employed: in order to 
secure maximum efficiency. In the latter stages, 
however, the volumes become so great that a compro- 
mise between maximum theoretical efficiency and 
physical dimensions becomes advisable by increasing 
the steam speed sometimes to approximately 100% 
in excess of the blade speed. The steam after being 
discharged from the last stage, therefore, still contains 
a small portion of available energy the recovery of 
which would involve disproportionate expense. 

For example, if the pressure drop in the last stage 
is such as to render available for work thirty heat 
units which will produce an equivalent velocity of 
1225 ft. per sec., and if the blade speed is such that 
the steam after leaving it still has a velocity of 600 
ft. per sec., which is the equivalent of 7.2 B. t. u., this 
7.2 B. t. u. will be totally lost, whereas probably 80% 
of it (or 6 B. t. u.) might be recovered were it prac- 
ticable to use an additional stage of proper propor- 
tions. This would improve the total efficiency of the 
turbine approximately 114%. Higher blade speeds 
will tend to improve the efficiency by reducing leav- 
ing losses, but generally not as effectively as would 
larger blade areas with lower steam velocities and 
correspondingly increased number of stages. 

With height of a row of blades fixed, the area of 
the steam space is dependent upon the angle formed 
between the center line of the row of blades and the 
outlet portion of the blade. The smaller this angle 
is the smaller will be the area and vice versa. On the 
other hand the smaller this angle the higher the effi- 
ciency because of the lesser absolute velocity left in 
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the steam leaving the last stage to discharge to the 
condenser. 

In Fig. 1A is shown a relation between steam speed 
and blade speed to give highest efficiency. The blade 
speed is 600 ft. per sec., steam speed 638 ft. per sec., 
blade angle 20 deg. and steam speed after leaving 














c 
1A to 1D. 


Figs. 


blades, 218 ft. per sec. in direction at right angles to 
direction of rotation. Fig. 18 shows a similar condi- 
tion giving maximum obtainable efficiency employing 
a 35 deg. blade angle and Fig. 1c a condition in 
which the steam speed is 100% greater than the 
blade speed. 

The leaving losses are, in Fig. 1a, 218 ft. per sec., 
Fig. 18, 420 ft. per sec., and Fig. 1c, 785 ft. per sec., 
which is the equivalent df 0.95, 3.5, and 12.3°B. t. u. 
respectively. 

The steam area is ordinarily expressed as a ratio 
of the perpendicular distance between blades, to the 
pitch of the blades, as a/b (see Fig. 1p). Highest 
actual efficiency is obtainable by keeping this ratio 
between 0.25 and 0.3, and this is done in all stages 
except the last few in high vacuum machines where 
it is increased to a maximum of 0.5, the equivalent 
angle being about 35 deg. which includes proper allow- 
ance for blade thickness; this ratio having been de- 
termined upon as a proper compromise between cost 
of increased blade height and loss of efficiency due 
to increased terminal loss. 

Some European manufacturers have employed 
ratios as large as 0.65 and 0.7. 


PHYSICAL LIMITs. 


Chief among the physical factors limiting turbine 
capacity are the physical characteristics of the material 
employed and the chosen limits to which these mate- 
rials may be safely stressed, bearing in mind _ that 
either uniformity of quality, or factor of safety sufh- 
cient to cover all possible variations, together with 
inaccuracies in calculation and irregularities of opera- 
tion, must be provided for. While alloy steels pos- 
sessing exceptionally high physical characteristics are 
procurable, their high qualities depend on relatively 
sensitive metallurgical processes which in the opinion 
of some engineers cannot as yet be carried out by 
regular workmen as a manufacturing process with a 
sufficient degree of reliability to justify their use, and 
that until this can be done, conservatism demands 
adherence to the lower strength, lesser sensitive mate- 
rials. Such materials may, with suitable forms of 
construction, be safely stressed under the maximum 
test condition to within a few thousand pounds of 
their true elastic limits. 

When the construction of the rotor is not limited 
to any one special form, the design may be varied so 
as to take full advantage of the low speeds in the high 
and intermediate stages (where low speeds must be 
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used in order to secure high efficiency) by empleying 
a drum the thickness of which may be varied to keep 
the stressés within desired limits; while in low-pres- 
sure stages where the stresses are highest, either disks 
carried on a shaft, or solid disks suitably held together, 
may be employed. With the solid disk construction 
the stresses may be kept within any reasonable limits 
up to speeds at which the design becomes too massive 
and expensive. 

The steel regularly used by the Westinghouse com- 
pany for turbine rotors conforms to the following 
characteristic specifications : 


Test rings taken as close .as possible to the point of 
maximum stress must show the following characteristics 
with standard 2-in. specimens: 

Tensile strength 65,000 to 70,000 Ibs. per sq. in. 

True elastic limit 22,000 to 25,000 Ibs. per sq. in. 

Elongation 15% of 18%. 

Reduction of area 20% to 25%. 

The steel must be of best quality, having approximately 
0.25% carbon, 0.50 to 0.60% manganese, 0.25% silicon, and 
not over 0.025% sulphur or of phosphorus. 


The material is obtained ordinarily in the form 
of castings, though occasionally as forgings. The 
specifications in either case are the same. Especially 
in the larger sizes the forgings have been difficult to 
obtain, excessively expensive, and no more uniform 
or reliable in quality than the castings. 

Fig. 2 shows the form of casting for a rotor end. 
It is cast vertically with the small end down, and after 
casting is allowed to cool very slowly in the sand. 
After removal, the entire upper portion which con- 
stitutes the riser, is cut off and the casting then thor- 
oughly annealed by being heated slowly and evenly to 
a temperature of about 1650 deg. F. and allowed to 
cool very slowly. It is then rough machined to within 
about % in. of finished surface, after which it is put 
in a furnace and heated to about 1100 deg. F. and 
allowed to cool slowly to remove any possible internal 
stresses set up by reason of the metal removed in 
machining. It is then finish machined and given no 
further treatment of any kind. 

The limit of stress to which this material is sib- 
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jected is 20,000 lbs. per sq. in. when operating at a 


speed 20% in excess of the normal operating speed. 


20,000 
The stress at normal speed is therefore ———— = 

(1.20)? 
13,900 Ibs. This stress is 63% of the minimum allow- 
able true elastic limit, about 46% of the yield point 
and 21'4% of the minimum ultimate strength. It is 
not generally appreciated that should the stress, by 
reason of defect or excessive overspeed, exceed the 
true elastic limit, no injury will result other than a 
slight permanent stretch, together with such blade 
damage as may result therefrom. In an extreme case 
of overspeed the rotor drum or solid disk will stretch 
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sufficiently to cause blading to rub to such an extent 
as to practically insure entirely destroying it, and thus 
prevent further overspeed, before the ultimate strength 
and elongation of the material is reached. 

If the rotor design can be so modified as to always 
keep the stresses within necessary limits, then the 
stress at the base of the blades, or in blade fastenings, 
determines the maximum capacity obtainable with a 
given speed. 

There exists two interesting relations between the 
stress at the base of blades, steam passage area 
through the blades and rotative speed. For any given 
rotative speed and blade angle, the steam capacity or 
steam area through the blades is directly proportional 
to the stress at the base of the blades, regardless of 
the diameter and blade height selected. This stress 
can only be modified by unevenly varying the cross 
sectional area of the blades such, for example, as 
thickening the blade near the base. Also for any 
given stress the area through the blades will vary in- 
versely as the square of the speed, i. e., if at a speed 
of 1800 r.p.m. a given stress and area are obtained, 
then at 900 r.p.m. the area will be increased four times 
if the stress is kept constant. 

The area and stress are therefore each equal to a 
constant times the product of mean diameter and 
blade height, and when the. stress is constant this 
product will vary inversely as the square of the revo- 
lutions per minute. The ratio of blade height to rotor 
diameter is, therefore, not a factor in determining 
physical limit of capacity, but only in determining 
efficiency, cost and, to some extent, reliability of the 
turbine. 

Blading used in impulse stages and in low pressure 
reaction stages in which stresses exceed 15,000 Ibs. 
per sq. in. at 20% overspeed is made of a 5% electric 
furnace nickel steel in which the carbon sulphur and 
phosphorus are kept very low. It is really a nickel 
iron having a very fine close structure. 

Its physical and chemical characteristics are as 
follows: 


Femsite creme. 6... ccc oc cues 65,000 Ibs. per sq: in. minimum 
True elastic limit..............35,000 Ibs. per sq. in. minimum 
pee Se, re ea eee 30 
pa Fe, a er es eae 60 

CG CI CI Sh tug Stain cetera ache teraw ites 0.08 
ee, MS ko oe ocekaweinibe 0.10 
Pemmeeres, Fe, WE GUO nec. cade hota cad sivcn 0.025 
NL teak WR IN ol ad. uate nie ue wene sien 0.04 
ps, SEER a, aa en ee ere ee 0.40 to 0.50 
ir cudida tact tae ke oy ane 45 to 5.5 


This material is annealed by heating to 1425 deg. F. 
and cooled in open air after rolling into sections re- 
quired for forming into various blade shapes and is 
given no further heat treatment. 

The maximum stress at 20% overspeed to which 
this material is subjected is: 25,000 Ibs. The corre- 
sponding stress at normal speed is, therefore, 17,350 
Ibs., this being 49% of the true elastic limit and 
26'4% of minimum ultimate strength. 

For the lower stress reaction blading, a copper, tin 
and phosphor bronze is employed, consisting of: 


CRE TOE: cc in edarinetibescbdodane 65 eekhedahe 97 to 98 
Te Wiese. s dae iy che tliat s kgs tn dicens iat neers 2 to 3 
PINS Salhi esis bn dese ueinine ob b4s 0.03 to 0.07 


Satisfactory methods of blade fastening involve 
no problems unless allowable stresses in the blades are 
very materially higher than those in the blade carry- 
ing element. f 


Increased capacity without decrease of rotative . 


speed or increase of stresses may be obtained by em- 
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ploying multiple low pressure stages. This well- 
known and popular expedient possesses the merit of 
permitting high-vacuum turbines to be built at speeds 
and capacities up to approximately the present limits 
of generator construction, without exceeding mod- 
erate diameters, blade lengths and stresses. 


120 000 


80,000 
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40.000 








0 
600 1000 400 - 3000 3400 
REVOLUTIONS PER MINUTE 


Fig. 3.—Limits of Capacity of Steam Turbines With Double- 
Flow Low-Pressure Stages. 


Having steel blades of uniform cross-section stressed to 
25,000 Ibs. per sq. in. at base of blades at 20% overspeed and 
maximum efficiency at 80% of rating—250, lbs. steam pressure 
—200 deg. superheat—29-in. vacuum referred to a 30-in. 
barometer—with steam velocity through blades of 1225 ft. per 
sec. at a volume of 585 cu. ft. per Ib. 

Fig. 3 is a curve showing approximate maximum 
capacities at various speeds which are physically pos- 
sible, employing double-flow construction without ex- 
ceeding the limits of stresses previously given. For 
equal capacities employing single-flow construction the 
stresses would have to be doubled. The points marked 
(x) at 3600, 1800 and-1500 r.p.m. represent capacities 
which have already been built. This curve must not 
be interpreted as indicating suggested practicable 
present or ultimate limiting capacities of turbines, but 
merely as showing a physical relation between speed 
and capacity with given limiting stress values and 
operating conditions. 

An important limit of size and capacity now keing 
approached is that imposed by transportation facili- 
ties. Stationary elements may be readily sectionalized 
as required and assembled after shipment. Ways 
may be devised also for partial dismantling of rotor 
elements, although diameter will be one of the limiting 
factors, and this cannot be reduced beyond the point 
of omission of blading. 

While the physical dimensions and capacities of 
turbines are being constantly increased it is essential 
that the reliability factor be not decreased. The em- 
ployment of special materials and higher stresses does 
not usually permit increased capacity or efficiency 
without a corresponding increase in weight and cost 
unless reliability be compromised. 

If, having given a satisfactory reliable design of a 
given capacity employing low stresses, it is proposed 
to transform it by modification of design and substitu- 


‘tion of higher stresses into a unit of larger capacity, 


greater blade lengths and probably greater blade 
weights, operating at higher speeds and involving 
higher centrifugal forces will be necessary, in order 
to secure the required area. The rotor structure may 
possibly be shortened somewhat but unless its total 
weight is increased nearly in proportion to the in- 
crease in stored energy in the individual blade, the 
unbalanced effect or disturbance caused by one or 
more blades breaking (which must be recognized as 
an inevitable occurrence in any turbine) will be greater, 
imposing higher stresses in the rotor shaft, bearings 
and bearing supports, and a greater factor of strength 
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will be required to withstand these stresses. The 
greater blade weight and higher speed will also re- 
quire increasing the mass of the casing in order to 
prevent the blades from permanently injuring and 
possibly breaking through it if they should fail. The 
endurance factor of a turbine when operating under 
imperfect or abnormal conditions will be higher in 
proportion to the ratio of stator mass to rotor mass 
and of rotor mass to blade mass. The incorporation 
in the design of a turbine of features which increase 
the endurance factor will appreciably increase its cost 
but will also (to a very much greater extent) increase 
its value to the user. 

In the study of economic limits of turbines of 
large capacity, consideration must be given to the fact 
that as yet such units are not required in sufficient 
quantity to warrant equipping and operating shops for 
their exclusive manufacture and that they must, there- 
fore, be produced by largely the same processes and 
equipment as are used for smaller sizes which are 
built in greater quantities. As sizes become larger, a 
greater proportion of special equipment and processes 
becomes necessary, resulting in increased rates of cost 
unless accompanied by very material increase in quan- 
tity of production. Under present conditions this 
economic limit of capacity agrees closely with the 
physical limit of 1500 r.p.m. units. 

In the larger low-speed structures the physical 
proportions become such that using ordinary steel and 
cast iron, to which we are limited by the metallurgical 
art, the distortions due to temperature changes and 
elastic properties of the materials are such that in- 
creased clearances and bracing have to be employed 
in order to maintain equal reliability and rigidity to a 
degree which causes the cost per kilowatt for a given 
efficiency to increase with increasing capacity. Fur- 
ther development of the allied arts and increased de- 
mand for larger units will tend to reduce the influence 
of this limitation factor. 

Another factor tending to limit capacity of single 
units is the generating capacity loss resulting from 
suspension of service for inspection or repairs. For 
example, if a 30,000-kw. unit must be kept out of 
service ten days for a certain inspection or repair, a 
60,000-kw. unit would have to be kept out probably 
14 days for a similar purpose because of the greater 
time required to handle the larger structure. There- 
fore, if two 30,000-kw. units were used and each held 
out of service 10 days, the outage loss would be only 
five-sevenths as great as if a single 60,000-kw. unit 
were kept out 14 days. 

In order to avoid the limitations or undesirable 
characteristics just referred to, a number of turbine 
units of capacities varying from 30,000 to 60,000 kw. 
have been built in which the turbines have been 
divided into two or three separate compounded ele- 
ments, each driving its own generator and each capable 
of operating alone on high pressure steam in emer- 
gencies. 

It is believed that units of this type will continue 
to be employed for the larger capacities because of 
the advantages not obtainable in single cylinder types 
which will justify their somewhat greater cost. 





Turbine blading of the low-pressure stage should 
be designed so as not to throttle unduly the enormous 
volume of steam passing through it to the condenser. 
A turbine utilizing 28.5 ins. vacuum will be less ex- 
pensive than one designed for 29 ins. The turbine 
chosen should be one able to utilize the best vacuum 
economically justified. 
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BRITISH COOKING AND HEATING APPA- 
RATUS USED IN WAR SERVICE. 


A Total of 160,650 Pieces of Apparatus Aggregating 164,050 
Kw. Used by British Army and Navy. 


A. B. Gridley and A. H. Human in a report on 
electric power supply during the war contributed to 
the Journal of the Institution of Electrical Engineers 
(England) review various sections of electrical in- 
dustry which contributed their part in providing re- 
quirements for the forces. In cooking and heating 
apparatus production there was great activity and 
much of the heating apparatus supplied to British 
Government departments was of a special nature. 
It is impossible even now, we are told, to give details 
that would be of the greatest interest because of “the 
confidential purpose of many of the processes adopt- 
ed.” We may give some data, however, affording some 
indication of the abnormal amount of work done for 
the particular purposes named. 

There were provided for canteens, munition 
works, hospitals and national kitchens 4800 pieces of 
electrical cooking apparatus, aggregating 71,055 kw. 
capacity, which enabled 316,500 persons to be catered 
for daily. Electrical cooking apparatus supplied for 
use afloat consisted of 12,750 pieces, aggregating 
27,750 kw., serving 63,000 persons daily. There were 
produced 55,500 heaters for gun mountings to prevent 
guns from jambing or freezing when in use in air- 
planes, aggregating 1020 kw. Some 24,000 pieces of 
apparatus (12,000 kw.) were made in the form of 
heaters for airplane engines to prevent freezing when 
standing awaiting orders. In addition, 39,600 pieces 
of auxiliary plant or apparatus, aggregating approxi- 
mately 52,500 kw., were used in connection with the 
heating of oil for furnaces, primers for airplane en- 
gines, smoke screens, decoys, metal baths, muffles and 
crucibles, branders, glue pots, soldering irons, special 
heaters for explosive works, band heaters for shrink- 
ing bands onto shells, wood-seasoning ovens for sea- 
plane work, armature dryers, airmen’s suits, resin 
boilers, radiators and heaters, immersion heaters, cop- 
per circulator heaters for seaplane engines. The fore- 
going figures total out at 160,650 pieces of apparatus 
with a total capacity of 164,050 kw. 

The material used was almost wholly of British 
manufacture, with the exception of regulation 
switches and, to a small extent, the wire used for 
heating, such as Nichrome. In the earlier part of the 
war the importation of Hart switches and Nichrome 
and Nichrome-2 from America was permitted, but 
later on British manufacturers supplied a good deal of 
the heating wire, and the import of Nichrome was 
prohibited. The type of element employed afloat dif- 
fered from that employed on land. In the former 
case mica was almost universally used, and in the 
latter case fireclay. There was some slight difference 
in the method of construction, but the main feature in 
each case was similar. 

Among a great deal of information respecting 
manufacturing operations in the United Kingdom dur- 
ing the war, Messrs. Gridley and Human give the 
following approximate particulars of the annual rate 
of production of electrical equipment during the latter 
half of the war period: 


Generating apparatus........400,000 kw. per annum 


Motors . per annum 
Transformers . per annum 
Converting apparatus........110,000 kw. per annum 
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Value of Statistics in Central-Station 
Operation 


Manifold Uses of Statistical Data— How They Should Be 
Used—Methods of Organizing and Maintaining the Work 
of Compiling Essential Statistics for the Central Station 


By EDWIN J. FOWLER 


Statistician, Commonwealth Edison Co., Chicago. 


INANCIAL reports from the accounting depart- 
P nent of a central-station company are usually 

shown only in dollars and cents. Statistical re- 
ports, using as a basis the dollars-and-cents figures 
from the accounting department and the kilowatt- 
hours, number of meters, number of customers and 
other unit figures, as obtained from the operating and 
engineering departments, consolidate these, showing 
figures on a per-unit, a percentage and perhaps on a 
graphical basis. In other words, statistics connect up 
the engineering side of the business with the account- 
ing and financial sides. 

Central-station statistics should deal, not only with 
what has happened, but should also estimate the prob- 
able demands and tendencies of the future. An 
enumeration of some of the principal uses that are 
made of statistics should give some idea of their real 
value in central-station operations: 


Uses MADE oF STATISTICS. 


(1) To compare operating expenses and other 
operating results and also construction costs, in order 
to know where and how the best results are being 
obtained and in order to follow up operating forces 
and instill some rivalry and pride in results. 

(2) Statistics are absolutely essential in case of 
rate revision, either voluntary or taken up by the 
Public Utilities Commission or local regulating body, 
and in case of other investigations by the authorities ; 
they are necessary in connection with the questions 
submitted by the government census officers. 

(3) As a basis for estimates in advance of the 
probable maximum load, in order to determine how 
much additional capacity should be ordered for the 
coming year and as a basis for future fuel require- 
ments. 

(4) Load diagrams are considered necessary and 
are used regularly by those in direct charge of oper- 
ating the distribution system. j 

(5) Load diagrams and statistics are also fur- 
nished daily and used regularly by the large railway 
customers of the Commonwealth Edison Co. in oper- 
ating their extensive systems of substations and in an 
effert to hold their maximum demands within bounds, 
their primary charge per kilowatt being based on the 
‘maximum demand. 

(6) To supply bond houses and bond salesmen 
facts regarding the business that are very useful, if 
not essential, as an aid in selling securities. 

(7) Some of our statistics have been very useful 
for advertising purposes. Such advertisements have 
been used in the newspapers, in the street cars, in the 
financial magazines and publications, and by the con- 
tract department. 


(8) Detailed statistics are usually necessary 
whenever a bonus or commission system of paying 
employes, such as solicitors, meter readers and billing 
clerks, is in use. 

(9) Statistics are the foundation on which the 
studies of diversity-factor have been made in recent 
years. These studies have disclosed the great impor- 
tance of this factor in the central-station business. 
This knowledge, heretofore so little understood or 
appreciated, has suggested the advisability of and 
pointed out the way to the making of rates which 
have materially helped in the development of a large 
industrial load and income. 

(10) Statistics have been helpful, perhaps neces- 
sary, in many other ways in connection with rate 
making. For instance, in connection with street and 
interurban railway contracts, statistics reveal the rela- 
tion between the maxima of various periods of time— 
half-hour, one hour or average of several hours—also 
they reveal what rate each class of business should 


' pay from a cost standpoint and many times avoid the 


making of rates which would be unprofitable. 

(11) The investment budget and property rec- 
ords in connection with fire insurance are reports 
which are usually and appropriately kept by the sta- 
tistical department. As to their value, probably men- 
tion of them is all that is necessary. 

(12) Customers’ stafistics, showing the load 
characteristics of all kinds of industrial or wholesale 
customers and of retail power customers, and show- 
ing the average bills and average rates earned by 
various classes of business served on retail schedules, 
have proven of great value. 


EXAMPLES OF GRAPHIC STATISTICS. 


For instance, there is a great deal to be gained 
from the statistics given graphically in the accompany- 
ing illustrations. 

Fig. 1 gives the sources of the earnings of the 
Commonwealth Edison Co. It shows that the receipts 
from wholesale light and power customers increased 
nearly four times in five years. It also shows that the 
economic advantage arising from the diversity of dif- 
ferent classes of demand in the community is being 
utilized by the development of not only retail electricity 
supply but also wholesale and railway electricity sup- 
ply. The wholesale power load has increased from 
65.450 hp. in 1913 to 110,200 hp. in 1916. 

Fig. 2 shows the reduction in rates of two typical 
wholesale customers, each having a maximum load of 
75 hp., one using the equivalent of his maximum six 
hours a day and the other twelve hours a day. These 
reductions in rates have been made in spite of the ad- 
vancing cost of labor and fuel. The last reduction 
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shown, in 1916, reduced the bills of wholesale custom- 
ers $216,000 per annum. 

lig. 3 is a diagram showing the relative growth in 
investment and in electricity sold during the years 
1896 to IgI5. 


Wuo Suoutp Use Statistics AND How StartIsTICcs 
SHou.tp Be UsEp. 


The large companies do much of the pioneer work 
along statistical lines and work out many of the re- 
ports and much of the data on which changes in 
policy in the various engineering, operating or com- 
mercial branches of the business are based. Some 
smaller companies not having statistical organizations 
to work out their own problems often adopt the poli- 
cies of the larger companies without knowing all the 
facts regarding their own business. Assuming that 
what is correct for one is correct for another, the 
smaller companies sometimes make expensive mis- 
takes. 

We have reached the time when there are rela- 
tively few companies whose operations are restricted 
to the corporate limits of any single village or small 
town. A large proportion of the former small com- 
panies have enlarged their operations and supply ad- 
jacent communities or have been absorbed in one of 
the group utility companies which operate over a con- 
siderable territory. Outside of a few remaining com- 
panies which operate in a single small community, 
electric lighting companies cannot afford to be with- 
out a distinct statistical organization, even though it 
consists of only one man of the right type devoting 
his entire time to the work. The larger and more 
complicated or varied the business or organization 
the greater the necessity for statistics and the greater 
their value. 
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Fig. 1—Analysis of Earnings from Sale of Electricity. 
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A comparison of costs and other operating results 
as presented in the form of statistical reports usually 
results, after analysis and investigation, in uncovering 
certain definite causes for any differences that may 
exist. Usually these causes cannot be altered or 
changed, but in some cases these comparisons bring 
to the attention of the operating head conditions or 
methods of operating which, upon more careful 
analysis, it is found can be improved, with resultant 
economies or better service. 

Another point regarding the value of statistics is 
that after having prepared the statistics in proper 
form and on the right subject at the right time it is 
necessary to study and use them if any benefit is to be 
realized. This, of course, is self-evident, but the point 
is that the statistical man must not only be able to 
prepare statistics but he must also study them and be 
able to discover the important facts which are hidden 
herein and to recommend and bring to the attention 
of the higher officers such action as is advisable. 


ORGANIZATION FOR STATISTICAL WorkK. 


The statistical man should not be tied down to 
routine work, but at least a considerable part of his 
time should be free for special studies of the various 
phases of the business and in keeping informed on 
what is being done elsewhere, both within and outside 
of his own organization. 

His work should partly consist in keeping the 
essential basic records on (a) analyzed expenses in 
dollars and cents (as obtained through the auditing 
department from a properly balanced classification of 
accounts) ; (b) the number of customers, the impor- 
tant divisions of earnings according to rate schedules, 
kilowatt-hours sold, and according to towns or terri- 
tory, and (c) maximum output and kilowatt-hour 
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Fig. 2—Reduction in Rates to Wholesale Customers. 
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output of the stations and substations as obtained 
from the load records. 

Another part of the statistical man’s work should 
consist of obtaining such reports and comparisons 
from these basic statistics and from other sources, 
and in making investigations and special reports of 
any company matters which involve statistics to any 
extent. 

The statistical department, to be at all successful, 
should have authority to go into other departments 
of the business and get any information or figures 
necessary. This information should be not only that 
easily available, but within reasonable limits the sta- 
tistical department should have authority to have any 
special data or figures worked up by other depart- 
ments. The statistical men should be independent and 
should have the privilege of reporting on any branch 
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of the business, even though the report may reflect in 
a way upon results that are being obtained in that 
branch. These reports should be made to the depart- 
ment interested and should be given enough circula- 
tion among the other higher officials so that the mat- 
ter may receive general attention. This, of course, 
must not be in the spirit of censure, but in the spirit 
of educating and keeping the officials informed on 
what is developing and what is being accomplished, 
whether it is favorable or unfavorable. It goes with- 
out saying that the statistical department should be 
conducted on the highest plane of disinterested service 
for the good of the whole enterprise. 

It is important to keep a record of only the essen- 
tial statistics, which should be as simple as possible 
and usually without comparisons and without adding 
percentages or unit costs. Few printed forms are 
usually advisable. It is preferable in a great many 
cases to typewrite the forms once a year, filling in the 
data each month as the year progresses. These basic 
statistics are usually kept only in the statistical de- 
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partment and are available for drawing off any infor- 
mation requested and for making up special reports 
and special comparisons. 

An occasional timely report made up specially and 
in complete form usually commands much more thor- 
ough and immediate attention than a regular periodi- 
cal report on a printed form and costs very much less. 

In the foregoing it is not meant that there should 
be no regular periodical reports on printed forms 
showing percentages and comparisons. Some are 
really essential, but in too many cases a_ regular 
periodical report is started and then, after a short 
period, it falls into disuse, although the making of it 
and the consequent expense go on indefinitely. 

The statistician should not find it necessary to 
build up a large organization—that is, a large number 
of employes—as he will usually find that a large part 
of the detail reports and data he wants is already pre- 
pared by and in the hands of the various departments 
of the company. 

The man in charge of the statistical work should 
either have had some engineering education or be 
scientifically inclined enough to grasp the underlying 
engineering principles involved in the business. 


CONCLUSION. 


To sum up, every company, no matter how small, 
has an accounting record in dollars and cents of ex- 
penses, income and investment, but if it is to get the 
best results a study of the dollars and cents alone is 
not sufficient. The accounting figures should be co- 
ordinated with the other statistical facts of the busi- 
ness and the small company as well as the large 
should realize a definite advantage by developing or 
bringing into their organization some statistical talent. 

Statistics should not be kept a little in this depart- 
ment, a little in that department and a little some- 
where else, and given minor consideration as a rela- 
tively unimportant clerical matter, but the statistical 


-work of any organization should be independent of 


the auditing and financial work and should also be 
independent of the operating, engineering and con- 
struction side of the business. Although small in 
number of employes and in expense it should be 
recognized and respected and given the independence 
of a separate department reporting to one of the 
higher officers, if not to the president. 





EDINBURGH POWER PLANT ORDERED IN 
SWITZERLAND. 


The lowest three out of 16 tenders submitted to the 
Edinburgh (Scotland) municipality for three turbo- 
alternator sets for its new Portobello generating sta- 
tion were from Swiss manufacturers. The municipal- 
ity, acting on the advice of its consulting engineer, 
Sir Alexander Kennedy, accept the tender of Brown, 
Boveri & Co., of Baden, at $533,090. The tender of © 
the British firm of C. A. Parsons & Co. was $350,000 
higher and, as the British Government desires reason- 
able preference to be shown to British products when 
required for ptblic undertakings, the matter was re- 
ferred to the Board of Trade, which did not consider 
that so high a difference should be paid in order to 
keep the work in England. The Board invited Brit- 
ish bidders to reduce their prices, but they intimated 
that they were unable to do so. 

The contract for the boiler-house equipment for 
Portobello station (six boilers, etc.) went to the 
Stirling Boiler Co., at $1,003,305. 
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Some Factors Affecting the Coal 
Problem 


OAL production is not keeping pace with con- 
é sumption, and every day that passes brings 

nearer the time when, unless the Striking miners 
go back to work, the country will face a serious sit- 
uation. The coal strike will ultimately be settled by 
compromise, why delay? 

Coal has assurned a prominent place in our na- 
tional life. It seems as if at most only a few con- 
secutive months can pass without coal coming into the 
limelight. During the war the demand for coal 
brought about the fuelless days, cessation of industry 
in some cases and lightless nights. Last winter, 
although the war was over, the question of shortage 
and of high cost, kept the consumer in uncertainty and 
suspense. This winter the bituminous coal miners are 
on strike for radical changes in their working week 
and in their rate of pay. Today, little coal is being 
mined and a famine comes nearer with every day of 
delay. 

The fact is that coal is the beginning and the end, 
the alpha and omega, of our national life. It is vital, 
it is expensive now. It will be vital tomorrow and in 
the far future—and probably more expensive. The 
question, therefore, before every coal user, and every- 


one is potentially and indirectly a user of coal, is how’ 


best to solve this coal problem—a problem of trans- 
portation, of labor and of consumption. 

There is every reason to believe that railroad 
freight rates will increase directly the roads are given 
back to their owners, perhaps before that takes place. 
The cost of haulage is a considerable item in the cost 
of fuel. The cost of coal at the mine will also in all 
probability increase before long, making more efficient 
use of coal imperative. The question as to how best 
to accomplish this, a difficult problem embracing many 
aspects, is a pressing one. But in attacking it, it is well 
to tackle those matters that are most easily accom- 
plished. 

The clean coal ruling instigated and somewhat 
enforced by the Fuel Administration when coal was a 
factor in winning the war should not only continue in 
vogue, but should be prosecuted more stringently than 
ever. Coal is already too expensive for the nation to 
continue to pay for slate and dirt at the price of coal. 
Freight rates are already too high without paying for 
the movement of slate and stone dirt, something that 
is of no use and whose presence does considerable 
harm. One of the most urgent needs then toward a 
partial solution of the coal problem and incidentally 
for placing our railroads upon a proper basis, is to 


institute coal inspection stations at the mines, adupt a 
clean-coal policy and adhere to it religiously. 

Another practice that came with the war that 
should be made permanent gradually and yet early 
is that of insisting upon the use of local coals. It is 
estimated that with the present annual rate of coal 
consumption within less than ten years present rail- 
road facilities would be completely occupied with the 
the movement of coal. The zoning of coal is a matter 
that is closely allied with those of transportation and 
lower coal costs. 

If it were made compulsory, gradually of course, 
to use coal contiguous to the place of consumption, 
new methods of burning coal would be developed and 
new fuels would come into usage. There is no scarcity 
of fuel. But the fuels we have become accustomed to. 
using are becoming more and more inaccessible, neces- 
sitating going further way from the markets for chem 
or deeper into the ground after them. When the 
zoning of coal comes, and it will come eventually—it 
is only a matter of time—lignites and peat, culm hanks 
and other sources of combustible now despised will 
receive the attention and the utilization that they de- 
serve. Coal prices and high freight costs are bringing 
that day nearer. 

The coal strike will, of course, be settled ulti- 
mately. Coal will be mined again and production and 
consumption will keep pace. But the coal situation 
will not have been solved. It will only have been 
shelved. The use of coals near at hand, the utilization 
of fuels now left in the discard, insistence upon cleaner 
coal or at least a charge based upon the heat value 
and cleanness of coal, a method of storage so that the 
miners may find steadier work by reason of contin- 
uous output instead of seasonal output, are some of 
the most apparent and some of the most promising 
contributing factors to the permanent solution of the 
coal situation. 





Sticking to Business 
N a recent article appearing in the ELEctrIcALe 
I ReEvIEw a statement was made by the author that 
no equipment of a certain variety was available 
that met all requirements as regards flexibility de- 


manded by average central-station practice. In an 
almost consecutive issue appeared an article upon the 
same subject, this time the author being the president 
of a manufacturing company, in which it was pointed 
out that absolute flexibility of the apparatus under 
discussion was now existent, and that any central sta- 
tion had almost infinite choice when it came down to 
choosing its equipment. 

Now the statements of these two men, the one an 
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operating engineer having a large transmission system 
under his charge, the other an engineer who has spe- 
cialized upon one phase of central-station engineering, 
are contradictory. 

The reason is that the operating engineer was not 
conversant with all apparatus upon the market, but 
had used and was still using, equipment manufac- 
tured by his own company to meet the needs as he and 
his associates understood them. He had not made 
himself conversant with apparatus already available, 
the evolution of which had occurred gradually through 
many years of practical trial and survival of fittest. 

However, the point which it is desired to emphasize 
here is that practically every branch of engineering, or 
any commercial line of endeavor so far as that goes, 
is a matter of specialization. Producing a turbine is 
a specialized piece of work, as is also designing a volt- 
meter, producing a sewing machine or what not. The 
many who specialize in producing an oil switch or a 
phonograph will succeed better than one who attempts 
to make everything he uses; for the days are gone 
when everyone can produce the necessities of life. 

The central station devoting its effort to producing 
and supplying electrical energy by means of equip- 
ment upon the market or produced by manufacturers 
already in the game, will do better than the utility that 
tries to make its own transformers, its own circuit- 
breakers, etc. Central-station supply, just as manu- 
facturing, is a specialized job these days. And it can 
be done the better by not dabbling in other work, for 
failure only means that “service” suffers and that the 
public must pay for the experiment. 





Regarding Large Turbine Units 
Dy, on-aaes in this issue will be found very 


frank statements by two of the engineers of 

two of the largest manufacturers of steam tur- 
bines. These statements deal with the limitations of 
turbine outputs, and physical and economic aspects of 
the situation. 

However, regardless of whether large turbine units 
are reasonably reliable and the physical limitations 
as to maximum capacity, another question enters, and 
one which probably concerns more central stations 
than does the question of what is the largest size that 
can be made. That question is the most desirable 
capacity of the individual turbine to the total station 
capacity. This question is important because it affects 
not only reliability and the factor of safety of opera- 
tion, but operating economy. For most central sta- 
tions, all except perhaps the largest, the question is 
of more concern than knowing the largest turbine that 
can be manufactured with reasonable assurance that 
it will be capable of being placed in and out of service 
and subjected repeatedly to the other uncertainties of 
service without danger. 

For example, 50,000-kw. turbines may prove very 
economical and the best choice for a station containing 
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300,000 or even 250,000 kw. in generating capacity. 
Units of such size in a station of such size permit of 
economical operation, which means operating the indi- 
vidual units at loads corresponding to their highest 
efficiency and at high load-factor, thereby resulting 
in low water rate of the individual units and a further 
low over-all fuel consumption by reducing to a mini- 
mum coal used for stand-by service, starting and run- 
ning lightly, banked fires, etc. At the same time, if 
one unit should become hors de combat, a possibility 
that must always be taken into consideration with any 
form of prime mover or apparatus in general, not so 
much because of the machine itself but because of the 
ancillary apparatus, condenser, boiler, stoker, etc., 
the remaining units should be able to carry the load 
of the unit not available without creating undue diffi- 
culties. 

Reduce the station capacity to 200,000 kw., still 
retaining 50,000 kw. turbines, and the loss of one unit 
immediately becomes a very much more serious mat- 
ter. Going further still, suppose a station contains 
only two or even three units, and one fails. It is 
probably true, if not axiomatical, that the larger the 
central station the greater the dependence placed upon 
it for power supply. To what extent is it advisable 
to put all the eggs in one basket—to use an old ex- 
pression—or in other words place reliance upon one 
machine where two machines would give higher factor 
of safety of reliability with little loss of economy of 
floor space and initial cost? 

And then, again, the ability to obtain efficient 
operation depends very largely upon the load-factor 
of the station, the manipulation of individual machines 
according to load, or the co-ordination of machines 
to load so as to'operate each unit at its best efficiency 
and highest load-factor. The fewer the units in a 
station the less the flexibility; thus while the larger 
the size of unit the higher the efficiency, the higher 
efficiency may be balanced and even counteracted by 
lower operating econdmy because of. inefficient opera- 
tion imposed by the fact that the size of the individual 
units have not been correctly co-ordinated to the sta- 
tion load as a whole. 

It thus seems that for turbogenerators of about 


- 35,000 kw. and above, or even for 25,000 kw. and 


above, decision as to the choice of capacity of uni‘ de- 
volves not only upon whether units of such size are 
reliable but as to what is the most desirable size for 
a given station of a given number of units for serving 
a given load. Higher efficiency is of little real value 
when it does not work for higher operating economy, 
which is the condition obtaining when units too large 
and too few are chosen for a given plant, because the 
turbines have not been adopted to conditions to be met. 

In other words, the choice of capacity of a turbine 
devolves, eventually, upon operating conditions, since 
these embrace reliability, individual efficiency and the 
co-ordination of load and machines for operating at 
the highest over-all economy. 
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Current Events 





DOMAINE HAO 


Turbo Units Discussed—Power Economy Conference Com- 
pleting Organization — House Heating Studied in Idaho 


LIMITATIONS OF STEAM TURBINES AND 
TURBOGENERATORS DISCUSSED 
BEFORE THE A. I. E. E. 


New York Meeting Given Up to Problem of Construction 
and Operation of Large Turbine Generating Units. 


Three papers of interest to engineers connected 
with plants having large turbogenerators were pre- 
sented at the New York meeting of the American 
Institute of Electrical Engineers on Nov. 14. The 
papers were prepared at the request of the Power Sta- 
tion Committee in an effort to ascertain what, if any, 
limitations exist that will affect the size of large tur- 
bines and generators. The papers are the result of 
more than two years of work by the committee, of 
which Philip Torchio is chairman, and by the authors, 
Eskil Berg, of the General Electric Co., and F. D. 
Newbury and J. F. Johnson, both of the Westinghouse 
Electric & Manufacturing Co. ae 

Mr. Berg’s paper was entitled “Present Limits of 
Speed and Power of Single-Shaft Curtis Turbines. 
Mr. Johnson’s paper had the similar title, “Present 
Limits of Speed and Power of Single-Shaft Tur- 
bines.” These two papers are abstracted at consider- 
able length in another part of this issue. 

Mr. Newbury’s paper, which is entitled “Present 
Limits of Speed and Output of Single-Shaft Turbo- 
generators,” pointed out that output is determined 
broadly by rotor or stator dimensions. W ith speeds 
of 1200 r.p.m. and lower, the stator is the limiting 
member, while with higher speeds, the rotor is the 
limiting member. The most effective rotor diameter 
is not necessarily the largest diameter. To obtain 
maximum output at a given speed the rotor propor- 
tions must be chosen properly to balance mechanical 
stresses, rotor ampere-turns, and flux. American de- 
sign practice has established 400 ft. per sec., approxi- 
mately 414 m.p.h., as an upper limit of rotor peripheral 
speed. The maximum length of core is determined 
by such factors as ventilation, bearing temperatures, 
critical speeds and limits to weight imposed by forging 
and transportation facilities. 

Mr. Newbury presented a figure showing present 
limits to kilovolt-ampere rating at speeds from 3600 
to 900 r.p.m. These limiting values are given as indi- 
cating present boundaries to knowledge and expe- 
rience, rather than as real physical or other limits that 
cannot be exceeded. Mechanical forces due to short- 
circuit current and damage caused by armature wind- 
ing failures are no greater in the very large generators 
indicated by the figure than in present-day 20,000 and 
30,000-kv-a. units. No opinion is expressed as to the 
wisdom of installing very large single-shaft units. If 
operating engineers desire units of 50,000 to 100,000 
kw., there is no question but that such generators can 
be conservatively designed and constructed. 

Several engineers engaged in the discussion. Philip 
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Torchio gave a short review of the progress of turbo- 
generator construction in this country. He said that 
the rotor is the limiting factor for speeds larger than 
1800 r. p.m., whereas the stator is the limiting factor 
for speeds less than 1800. The development of this 
kind of machinery is indicated by the fact that a unit 
installed by the New York Edison Co. in 1895 was of 
300 hp. capacity. One installed recently in the identical 
station was of 50,000 hp. The first American units 
were of a few hundred horsepower, but their capaci- 
ties had increased to 5000 in 1906, 20,000 in 1912, 
30,000 in 1913, and the large installations now being 
installed. Probably two-thirds or three-quarters of all 
central-station generating units are turbine units. Cen- 
tral stations supply only one-sixth of the total power 
generated in the country, of which 93% is developed 
by steam and 7% by water. An enormous saving of 
fuel can be effected by installing more turbogenerators. 

B. A. Behrend called attention to the limitations 
imposed on the design of large rotating parts on ac- 
count of the liability of metal to succumb to fatigue. 
rhe mechanics of the rotating parts of turbogenerators 
is not the same as that of members subjected to static 
conditions only. Since the stresses in rotors are alter- 
nating in a manner that cannot be ascertained accu- 
rately, the ordinary rules of the mechanics of static 
bodies do not apply to the problems met in the design 
of generators. Designers are coming to realize that 
the lessons in mechanics learned at school are not solu- 
tions of the problems of today. The fatigue of metal 
is a controlling element in motor sizes. Nonductile 
material must be avoided because ductility is a crite- 
rion of the ability of material to resist crystallographic 
deterioration. A turbine disk should be sufficiently 
ductile to bend flat on itself without cracking. It is 
incorrect, probably, to say that the limitation of 
capacity lies in the turbine. Machines cannot be 
increased in size indefinitely. 

W. L. R. Emmet, consulting engineer for the 
General Electric Co., agreed with Mr. Behrend that 
there is a limit to the capacity of machines. There is 
a demand for large units, but there is no reason for 
them. He did not agree with Mr. Behrend, however, 
about the uncertainty and magnitude of stresses in 
moving bodies. Inelastic armatures on elastic shafts 
tend to produce dead running. By weighting bodies 
that vibrate excessively, the vibrations can be elimi- 
nated. In a series of experiments conducted recently 
by Mr. Emmet in which several hard rubber disks. _ 
were mounted on shafts and revolved rapidly, the 
vibrations occurred in only one disk. This was the 
thinnest one. Vibrations could not be set up in the 
other disks by any speed. This experiment indicates 
that heavy disks should be employed in turbine run- 
ners. 

W. J. Foster, discussing Mr. Newbury’s paper, 
said that the rotor is the limiting part of a machine. 
There is no necessity for the occurrence of large eddy 
currents. It is entirely possible to build a 90,000-kv-a.. 
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machine running at 1200 r.p.m. The matter of tem- 
perature control can be effected more successfully by 
radial than by axial ventilation. One thing worth con- 
sidering is the advantage of 50 cycles. The construc- 
tion of 50-cycle machinery will improve the opportunt- 
ties of American manufacturers in foreign markets. 

Among those who took part in the discussion 
besides those already mentioned were F. Hodgkinson, 
Cc. A. Adams and Farley Osgood. 





SPECIAL MEETING OF OHIO ELECTRIC 
LIGHT ASSOCIATION CALLED. 





One-Day Meeting to Be Held at Dayton on Dec. 3—Asso- 
ciation Finances, Safety Code and Orders of Fire 
Marshal to Be Considered. 


The Executive Committee of the Ohio Electric 
Light Association has called a special meeting of rep- 
resentatives of member companies to be held at the 
Miami Hotel, Dayton, Ohio, on Dec. 3. Three special 
subjects are to be taken up, the first being a change 
in the constitution relative to the payment of dues by 
active members. At present these contribute only 
about $1530 annually. Additional revenue is obtained 
through advertising in the association’s monthly. It 
is proposed to increase the dues of member companies 
so as to secure about $6000 annually and permit the 
work of the association to go on unhampered because 
of increased costs. 

Another matter to come up is in regard to the 
National Electrical Safety Code, especially Part II 
dealing with outdoor line construction. The present 
revision of the code, it is feared by many central-sta- 
tion interests, will increase the cost of line construc- 
tion very much and a committee that has been con- 
sidering this subject will report at this meeting re- 
garding steps to be taken to protect the electric utility 
companies. 

A third subject is to discuss action relative to the 
recent order sent out by the fire marshal of Ohio, 
requiring inspection of all buildings before central- 
station companies supply service thereto; the order 
also calls for installation of inclosed service switches 
and main line cutouts. As it is regarded by the cen- 
tral stations as an extremely sweeping order that will 
cause hardship, especially to the smaller companies, 
the subject will be given thorough consideration to 
secure uniform action. 


MEETING OF EXECUTIVE COMMITTEE, 


INTERNATIONAL POWER ECONOMY 
CONFERENCE. 








Plans for Permanent Organization to Be Carried Out 
Immediately by Executive Secretary Bolles. 


A meeting of the Executive Committee of the 
International Power Economy Conference was called 
by Chairman C. A. Tupper for Nov. 17 for the pur- 
pose of formulating a plan of permanent organization. 
The chairman read communications from the only 
two members absent, expressing regret that impor- 
tant business engagements prevented their being pres- 
ent. Each, however, expressed great interest in the 


work and desired to be kept advised of progress made. 
One member made reference to interviews which he 
had with several important business men with refer- 
ence to the work of the Conference and stated that all 
were deeply interested and desired to take an active 
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part in the work at the proper time. These letters 
outlined ideas of organization which were thoroughly 
discussed by the members present. 

It was reported by one member that in talks he 
had had with several local unions of the stationary 
engineers at Cedar Rapids, Ia., Milwaukee, Wis., and 
Louisville, Ky., with reference to the work contem- 
plated by the Conference, the members invariably en- 
dorsed the idea and offered co-operation toward its 
success. 

It was the consensus that the first work should 
embrace the formulation and printing of a statement 
of the objects sought, which should also give a tenta- 
tive constitution, clearly point out the aims of the 
Conference, the general ideas of procedure to reach 
the goal aimed at and explain the organization neces- 
sary to accomplish the desired result. 

A campaign should then be started to secure not 
less than 100 contributing members and more, if pos- 
sible, to finance the greater work which must follow 
if success is to be achieved. 

The executive secretary was directed to proceed 
immediately with this work as the situation with re- 
gard to fuel is already bad with absolutely no indica- 
ticns that conditions are likely to improve, at least in 
the near future. The success of such organizations 
as the International Power Economy Conference 
usually depends upon a few of its members who are 
willing to contribute considerable time and hard work. 
We believe that the Conference is fortunate in having 
the service of Col. F. G. Bolles, late of the War De- 
partment Claims Board, Washington, D. C., as execu- 
tive secretary. Colonel Bolles is eminently well quali- 
fied for this work. His past experience in the national 
field of power development with such concerrs as 
Westinghouse Electric & Manufacturing Co., Bullock 
Electric Manufacturing Co., Allis-Chalmers Co. and 
the Bucyrus Co., gives to him a firm grasp of the 
problem and its importance as a national conservation 
movement. Add to this his knowledge of foreign 
economic conditions gained through six years’ travel 
in 14 European countries, also his wide personal 
acquaintanceship, and his value to this movement must 
be recognized as a most important factor in its success. 

All the signs of the times point clearly to the great 
necessity for an organization such as is proposed to 
back up and co-operate with the Fuel Administration 
and, when it no longer functions, to continue the 
splendid work done by it during the war. , 





NATIONAL CO-OPERATIVE CAMPAIGN 
FOR MORE ADEQUATE OUTLETS. 





Electrical Manufacturers, Central Stations and Others 
Urged to Bring Value of Convenient Outlets to Atten- 
tion of Public by Advertising and Other Means. 


In various discussions that have taken place among 
electrical contractors, central-station interests, manu- 
facturers and others respecting the value of providing 
more wall and floor outlets in the average residence 
or apartment, there has been a general consensus of 
opinion that such outlets should be much more numer- 
ous, as liberal provision thereof will not only make 
the use of electrical appliances more convenient but 
more general. It has been pointed out that to bring 
this about the public will need to be educated to the 
convenience value of such outlets and away from the 
common and inconvenient method of attaching appli- 
ances to lighting fixtures with the resultant multi- 
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plicity of dangling cords, poor appearance and fre- 
quent interference with the use of the fixtures for 
lighting. This practice has come about largely through 
the custom of manufacturers of appliances and socket 
devices advertising various utensils connected to fix- 
tures, the impression created in the public mind being 
that such connections are good practice. 

One of the aims of the newly organized Advertis- 
ing and Publicity Service Bureau of the National 
Electric Light Association, as set forth in the ELEc- 
TRICAL Review of Oct. 4, is to stimulate interest in 
more outlets and for this purpose a special branch of 
the Bureau, known as the More Service Outlets 
Division, was organized. During the week of Oct. 
20-25 several divisions of the Bureau met in Chicago 
coincidently with the Illuminating Engineering Society, 
among these being the More Service Outlets Division. 
The various means for most effectively reaching the 
public on the matter of convenient outlets were freely 
discussed and the conclusion reached that electrical 
manufacturers could doubtless offer the most impor- 
tant aid. The principal recommendations made on 
this and related phases of the problem were as follows: 

That this committee recommends that electrical 
manufacturers, in illustrating applications of their 
devices in advertising, show appliances connected 
with baseboard and chair-rail outlets rather than 
to lighting fixtures. 

That steps be taken to induce manufacturers 
of portable lamps to show their lamps connected 
to outlets in their illustrations in advertising. 

That it would be desirable for manufacturers 
of wire, wiring devices, etc., who do national 
advertising, to include in their copy an appeal to 
the public to use more outlets, and that such man- 
ufacturers who do no national publicity work, but 
carry on local newspaper advertising over the 
dealer's name, introduce the same argument into 
their copy. 

That central stations be urged to have some 
one man in each company cultivate the acquaint- 
ance of architects in their territory, and famil- 
iarize them with the advantages of specifying 
more outlets in their building plans. 

To recommend to central stations the desira- 
bility of frequently circularizing the public with 
direct-by-mail matter on the desirability of more 
outlets, and that the Society for Electrical Devel- 
opment be asked to consider the preparation of 
literature of this character. 

That the committee notify all manufacturers 
of outlets, wire, wiring devices, etc., of the de- 
sirability of having their printed matter, posters, 
folders, cartoons, etc., contrast the convenient 
outlet with the inconvenient one. 

The committee also recommended that its name be 
changed to the Adequate Outlets Committee, this name 
being more descriptive of its work. 





WORK OF THE SIGNAL CORPS OF THE 


ARMY. Bs 


Colonel Carty Explains Some Hitherto Secret Achieve- 
ments of the Corps—Code-Deciphering Machine. 


At a luncheon of the New York Electrical League 
at the Hotel McAlpin, New York City, on Nov. 12, 
Col. J. J. Carty, officer of the Legion of Honor and 
vice-president of the American Telephone & Tele- 
graph Co., made the principal address, which dealt 


ELECTRICAL REVIEW 


Vol. 75—No. 21. 


with the accomplishments of the American Signal 
Corps during the World War. Colonel Carty related 
some interesting incidents which had come to his 
notice during his time in the service. 

One of the matters referred to was the danger 
that the Atlantic cables would be cut by submarines. 
As a matter of fact, two cables, one leading to New- 
foundland and one to the south of Europe were cut 
at a point near New York. The means taken to com- 
bat this possibility were the construction of powerful 
radio stations at various points on the French and 
American coasts, the latter being connected by wire 
with Washington. 

Colonel Carty also spoke of the desire of high 
army officers to devise a means whereby messages 
could be sent by cable and telegraph in plain English, 
thus eliminating the loss of time and uncertainty in- 
volved in using a code. This problem was solved by 
a device which the colonel spoke of as a cipher ma- 
chine. By means of this device a message coming in 
from the printer telegraph could be run through this 
machine and the message obtained in plain English. 
This machine was in use on the lines between Hoboken 
and Washington and on those from Washington to 
Newport News. Colonel Carty paid a very sincere 
compliment to those whose duty kept them on this 
side and stated that their work was absolutely indis- 
pensable to the combat troops. 





ELECTRICAL EXPORTS FOR SEPTEMBER 
BELOW AVERAGE. 


Large Increase Shown Over a Year Ago, But Decrease 
From Preceding Month. 


Decreases of approximately 20% are shown in the 
total of electrical exports of the United States for last 
September as compared with August and with the 
average of the first nine months of this year. As 
compared with September of last year, however, there 
was a gain of about 19%. The total of the nine months 
ended Sept. 30 last was $68,439,204, compared with 
$43,757,716 for the corresponding period in 1918, and 
$39,977,642 for the similar period in 1917. 

These facts are disclosed in the monthly summary 
of the foreign and domestic commerce of the United 
States for last September published by the Bureau of 
Foreign and Domestic Commerce, Washington, D. C. 
The following classified figures, obtained from the 
same source, give the detailed data for September 
compared with the corresponding month last year. 


——__September———_,, 
1919. 1918. 
250,037 
125,956 
269,276 
26,396 
48,552 
548,640 
$8,139 


Articles. 


Baiteries 
Carbons 
Dynamos or generators 
Fans 
Heating and cooking apparatus 
Insulated wire and cables 
Interior wiring supplies, including fixtures 
Lamps— 
Arc 374 
Carbon filament 
Metal filament 
Magnetos, spark plugs, etc. ............. 
Meters and measuring instruments ..... 
Motors 
Rheostats and controllers 
Switches and accessories 
Telegraph apparatus, including wireless. 
Telephones 
Transformers 
All other 


$ 442,588 $ 
72,816 
525,040 
49,765 
91,881 
301,315 
146,729 


4,141 
6,369 
282,518 
206,160 
100,301 
589,905 
12,993 
162,049 
42,289 
228,961 
292,026 
1,761,369 


$5,146,077 


153.508 
2,188,370 


$6,119,588 





The above figures do not include electric locomo- 
tives. During last September there were exported II 
of these locomotives valued at $502,200. 
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N. E. L. A. COMMITTEES ON ELECTRIFICA- 
TION AND RESOURCES OF NATION. 





Two Committees to Undertake Important Studies for 
Next Annual Convention Organizing with 
Active Chairmen. 


President R. H. Ballard of the National Electric 
Light Association reports that Frank M. Kerr, vice- 
president and general manager of the Montana Power 
Co., has accepted the chairmanship of the Committee 
on Steam Railroad Electrification. The Montana 
Power Co., of which Mr. Kerr is the operating execu- 
tive, is now furnishing the power supply for the opera- 
tion of 657 miles of track of the Chicago, Milwaukee & 
St. Paul Railroad in Montana and the Pacific North- 
west, and consequently Mr. Kerr is in a position to 
speak with authority on the subject of railroad elec- 
trification from a practical standpoint. R. Beeuwkes, 
electrical engineer of the Chicago, Milwaukee & St. 
Paul Railroad, will act with Mr. Kerr on this com- 
mittee, and the additional members will be from other 
power companies, manufacturers and banking insti- 
tutions, so that every phase of this great subject will 
be intelligently handled in the report of the committee 
which will be submitted at the Pasadena, Cal., conven- 
tion, May 18 to 21. 

M. S. Sloan, president of the Brooklyn Edison 
Co., Brooklyn, N. Y., has accepted the appointment 
by President Ballard as chairman of the Committee on 
Electrical Resources of the Nation. Mr. Sloan is 
organizing a committee to handle this great subject 
representative of all branches of the industry. The 
committee’s report to be presented at the next annual 
convention will be of inestimable value to the industry 
at large. It will be in the nature of a textbook of par- 
ticular assistance to the small companies throughout 
the country. The present status of electrical develop- 
ment in the United States, both private and municipal, 
will be noted, and the comparisons, drawn between 
different sections of the country and between private 
and municipal operation, should prove to be very 
interesting. 





IDAHO INVESTIGATION FINDS ELECTRIC 
HOUSE HEATING IMPRACTICABLE. 





Public Utilities Commission Conducts Most Exhaustive 
Study of Practicability of Open-Air Heating From 
Hydroelectric Systems. 


One of the most unique investigations ever con- 
ducted by a state utility commission was recently con- 
cluded in Idaho and its findings have just been made 
public. It was a study of the practicability of general 
house heating by electricity and remains the most 
thorough investigation of this subject yet undertaken. 
Hearings were held by the Public Utilities Commission 
of Idaho for nine days last December and a mass of 
expert testimony, data, charts, etc., presented which 
fills a large printed volume of 576 pages. Digest of 
this testimony and deliberation on the subject took 
many months; the final decision was entered on 
Oct. 17 and is now just off the printer’s hands. 

At various times articles had appeared in the Idaho 
newspapers calling attention to the abundant water 
powers of the state which were going to waste and 
which should be harnessed for heating homes through- 
out the state. The question of electrical development 
was also brought up in political campaigns and many 
speakers made such sweeping assertions relative to the 
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possibility of using hydroelectric power that the public 
was liable to be misled and have hopes raised that 
could not be realized. In two districts in Idaho a 
certain amount of electric house heating had been car- 
ried out which gave the basis for this agitation. The 
Commission undertook this study so as to get the 
actual facts regarding the practicability of house heat- 
ing in general. 

It was generally conceded that it would not be 
practicable to use electricity generated by steam for 
house heating in competition with coal, because in the 
first case, there would be actually realized only about 
13%4% of the heat of the coal, while in using coal 
directly in the heating of the house from 40 to 50% 
of the heat is utilized. The common notion that 
hydroelectric energy is much cheaper than steam- 
electric energy is more or less a fallacy. In Idaho, 
hydroelectric energy is used almost exclusively. 

For the basis of this study it was assumed that the 
average six-room house in the southern part of Idaho 
would require about seven tons of coal annually for 
heating and that this heating would be of an efficiency 
of about 50%; to obtain the equivalent heat electric- 
ally would take about 25,000 kw-hr. The average 
demand in such a house would be 9.3 kw., but to heat 
the house comfortably during the extremely cold 
weather would require much larger installation. This 
excess demand would in most instances be taken care 
of by some supplemental heat from stoves or fur- 
naces. In 105 houses electrically heated in the city of 
Twin Falls all but six have provision for such sup- 
plemental heating during the very cold weather. The 
Idaho Power Co. serves a district with about 100,000 
population or 20,000 homes. Allowing 25% for losses 
in transmission, distribution, etc., to heat these homes 
electrically would require an installation of 258,000 
kw. The total installed capacity of all present hydro- 
electric plants in southern Idaho is about 75,000 kw. 
and it is estimated that it would take all of the water 
power feasible for development in the state to heat 
about 77,000 homes, which is much less than the pres- 
ent number of homes in the state. Similar studies in 
Spokane, Wash., and in Toronto, Ont., Canada, 
showed that an extraordinary capacity, greatly beyond 
the present hydroelectric development would be needed 
for house heating alone, and this would furnish a 
load only about seven months in the year, leaving an 
extremely large plant development idle during some 
five months. 

To heat the average six-room house with s.ven 
tons of coal annually at $10 per ton costs $70 a year. 
The cost of electric heating would be, under the most 
favorable conditions at least four times greater and, 
by the testimony of Prof. H. V. Carpenter, this cost 
would be about $444 a year. Allowing for the fact 
that large additional installation would be required for 
proper heating, it is concluded that electric house 
heating would cost from six to nine times as much as 
coal in southern Idaho. 

The favorable conditions under which electric 
house heating is carried on in cases where electric 
power is used for irrigation pumping during the sum- 
mer, permit utilizing the capacity that otherwise would 
be idle in winter. The Minidoka government reclama- 
tion project now heats five towns at very low rates, 
averaging 66 cents per kw. per month during the 
heating season. These rates include practically no 


overhead expense and fixed charges and will be raised 
about 50%, effective next March, which will bring the 
cost to somewhat above that of coal for an equivalent 
amount of heat. 


Even under these conditions it has 
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been found that the heating and irrigation load over- 
lap during the early spring and the heating is then 
discontinued. 

It was shown in the testimony that the heating of 
15,000 homes in the district of the Idaho Power Co. 
would save about 100,000 tons of coal annually, 
whereas a smaller amount of electrical energy would 
serve to electrify the entire system of one of the 
trunk-line railroads in Idaho with a resulting saving 
of about 1,000,000 tons of coal annually. 

The findings and conclusions of the Commission 
are substantially as follows: “Having made an earnest 
effort to secure all the light possible on the subject 

. we find no grounds for holding out to the people 
of Idaho a reasonable hope that electricity will ever 
be used generally for house heating in our state, and 
we are forced to the conclusion that the use of elec- 
tric energy for house heating in Idaho in competition 
with coal is neither feasible nor practicable and would 
be unprofitable to any producers who might undertake 
to furnish the service, and further, that so long as 
there remains a field for the use of electric energy as 
motive power, its use for house heating is extravagant 
and wasteful.” These conclusions were reached by 
Commissioners A. L. Freehafer and George E. Erb. 
They were concurred in by Commissioner E. M. Swee- 
ley, who was not a member of the Commission when 
the investigation was begun. 





PRINCIPLES OF RADIO COMMUNICATION 
WITH ANTENNA AND COIL AERIALS. 


An extensive research on radio transmission and 
reception with various types of aerials has been in 
progress at the Bureau of Standards, Washington, 
D. C. One of the most interesting questions at the 
present time is as to the relative advantages of the 
antenna, or usual type of elevated aerial, and the 
smaller coil aerial. This question is answered -by the 
studies of the Bureau. 

As a result of this work it is possible to determine 
by simple calculation the distance at which a given 
receiving aerial will receive signals from any trans- 
mitting aerial when the current in the transmitting 
aerial, its dimensions, and the distance between the 
stations are known. The small coil aerial has many 
advantages, but is usually not as powerful a transmit- 
ting and receiving device as the antenna type of aerial. 
It may, however, have so much.lower resistance than 
the antenna that it is equal to it in transmitting and 
receiving value. 

Our knowledge of electric waves has been very 
incomplete. The work referred to has assisted in clari- 
fying some of our ideas so that the way the two types 
of aerial operate can be better understood. It is shown 
that a special type of antenna, consisting of two large 
metal plates, has certain advantages. The fundamental 
principles of design of radio aerials have been devel- 
oped. The investigation has opened up a large and 
most interesting field for further research and progress 
in the utilization of radio waves. 





GERMAN USE OF SUBSTITUTES IN ELEC- 
TRICAL WORK. 


In the course of some references to the effects of 
the war upon the German electrical industry, A. B. 
Gridley and A. H. Human state in the Journal of the 
Institution of Electrical Engineers that the Allgemeine 
Elektricitats Gesellschaft and the Siemens-Schuckert 
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group were the first to- substitute aluminum for. copper 
wire in machine windings, but it was soon found that 
the high cost and the growing scarcity of this metal 
necessitated recourse to the use of zinc wire. At first 
this wire was not successful owing to its brittle nature, 
but ultimately a more elastic and serviceable form 
was produced and firms commenced to manufacture 
motors with zinc wires which served their purpose 
more or less satisfactorily. The machines ‘thus con- 
structed were very nearly twice the size of the old 
type, and iron commutators were used. Transformers 
with zinc windings were also made, and the A. E. G. 
built transformers of this type of 7500 kv-a. capacity, 
which proved satisfactory. 

At a later date, reversion was made partly to 
aluminum windings, and only in exceptional cases was 
the use of copper permitted in the construction of elec- 
trical machines. Conductors were made of iron, alu- 
minum and zinc wires, little copper being permitted 
for this purpose. 

Substitutes for rubber were adopted for the in- 
sulation of wires, the most satisfactory being impreg- 
nated paper. Resistances, controller contacts, etc., 
were made of iron. Switches, lamp bases, etc., were 
made of sherardized sheet iron. Iron was mostly em- 
ployed in high-tension apparatus, current-carrying 
parts—except contacts—being made of zinc. Meters 
made of iron and zinc were produced. 

Messrs. Gridley and Human report that, “Despite 
the restrictions and great difficulties which hampered 
them, the German manufacturing firms were far from 
nonprogressive, and while there are some in England 
who still have misgivings about using units of 25,000 
kw. capacity, the A. E. G. manufactured during the 
war a 7000-volt turbo-alternator of 60,000 kv-a. ca- 
pacity, the turbine blading of which was’ made of 
steel, without nickel, worked out of the solid. A second 
and similar machine has recently been constructed.” 





CHANGE IN EDITORSHIP OF LONDON 
ELECTRICIAN. 


On Oct. 31, W. R. Cooper was presented by his 
colleagues of Benn Brothers with a silver rose bowl 
and Weston portable milliammeter, upon his retiring 
from the editorial chair of the Electrician, of London, 
after a period of thirteen years. Mr. Cooper has 
decided to devote the whole of his time to his consult- 
ing practice, the growth of which renders it impossible 
for him to continue his editorial duties at the same 
time. Mr. Cooper was appointed editor of the 
Electrician in 1906, and under his editorship the 
journal has made considerable progress. 

His place will be taken by F. H. Masters who was 
chief assistant editor at the outbreak of the war in 
1914. Mr. Masters received his technical training at 
King’s College, London, and Finsbury Technical Col- 
lege, ainder the late Prof. S. P. Thompson. He was 
afterwards engaged in substation work on the Central 
London Railway, and in the Electrical Engineers’ 
Department of the British Government Dockyard, 
Chatham. He joined the “Electrician” staff in 1906, 
and was subsequently appointed chief assistant to the 
editor. During the war he was engaged on coast 
defense electric lighting work and on searchlights used 
against enemy aircraft. He contributed considerably 
to the development of these defenses, and did very 
useful work in the training of the men engaged upon 
them. Mr. Masters was awarded the O. B. E. and 
was twice mentioned in dispatches. 
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Electric Pumping Saves Money for City — Many Electric 


Elevators Being Installed — 


ELECTRIC PUMPING PROVES ECONOMI- 
CAL FOR CITY OF SAVANNAH. 





First of Five Motor-Driven Centrifugal Water Pumps 
Shows Large Saving in First Cost and in Operation. 


The city of Savannah, Ga., is now effecting a large 
saving every day on account of the installation of an 
electric motor-driven pump on an artesian well fur- 
nishing 4,000,000 gals. of water daily to the city. The 
plant from which the city formerly got its water sup- 
ply cost $65 a day to pump a million gals. of water, 
while the new equipment pumps at the rate of $10 a 
million gals., or a saving of $55 for every million gals. 
pumped. 

If the city decides to install electric pumps 
throughout, and the indications are that it will do so 
shortly, a saving of $57,500 a year will be effected in 
fuel and labor costs. 








Centrifugal Water Pump Driven by 200-hp. Vertical Induction 
Motor at Savannah Water Works. 


The artesian well is 519 ft. deep and was dug by 
the use of dynamite. A 24-in. casing was sunk to a 
depth of 110 ft. and from there to the bottom a 16-in. 
casing is used. The fact that this casing runs the full 
length of the well assures the city a supply of pure 
water. The pump is of the Layne & Bowler centrif- 
ugal type, is installed 100 ft. below the surface. It is 
driven by a 200-hp., two-phase, 60-cycle, 2200-volt, 
II75-r. p. m., vertical induction motor which was 
built by the Westinghouse Electric & Manufacturing 





Dayton Flatiron Campaign ° 


Co., and shipped to Savannah from the East Pitts- 
burgh Works by express because of its urgent need 
by the city. Power for operation of the motor, is 
supplied to the city by the Savannah Electric Co. 

Tests made on the water pumped from the well 
have proved its superiority over the water formerly 
pumped from the river station, and it is apparently 
much softer than any artesian water ever used in the 
city before. This softness is because it does not strike 
a strata of lime. The water is said to contain some 
sulphur, to lather fully, and to be unusually well 
adapted for all domestic as well as commercial uses. 

A further evidence of the saving to be gained by 
the operation of the new outfit may be gained from 
the following figures submitted by the city officials. 
The original system with a capacity of 1,000,000 gals. 
was installed at an original cost of $750,000 and the 
operating cost amounted to $30 per million gals. To 
install the new system cost $10 a million gals., so that 
not only is there a large reduction in first cost, but 
the operating costs are reduced two-thirds. The pump 
was installed by P. D. Bowler, of the Layne & Bowler 
Corp., Memphis, Tenn., and the motor and control 
were supplied through W. C. Bryant & Co., Savannah. 

The total number of wells completed, or for which 
contracts have been let is five, to be driven by motors 
of the following capacities: one 100-hp., two 200-hp., 
one 250-hp., and one 300-hp. 

All of the motors are installed above ground on 
all these applications except one which is located under 
the street in a pit entirely inclosed and furnished with 
forced-draft ventilation. 

The starting of the pump was the occasion of a 
large gathering of city officials, headed by Mayor 
Steward, and other prominent citizens. The mayor 
and other city officials express themselves as greatly 
pleased with the success which has already been at- 
tained in the operation of the new plant, and addi- 
tional units will undoubtedly be installed at an 
early date. 





ELECTRIC ELEVATORS IN DEMAND IN 
NEW YORK CITY. 





Many Office Buildings Turn to Central-Station Service to 
Solve Problems of Elevator Operation. 


One of the more recent elements of the tendency 
towards central-station electric supply in New York 
City is the increasing demand for electric elevators. 
The New York Edison Co. has compiled a list of 93 
buildings that have done away with their old steam 
and hydraulic elevator equipment, changing over to 
electric, the estimated current consumption for this 
new elevator business being 2,000,000 kw-hrs. an- 
nually. 

The cause for this renewed demand for electric 
elevators is two-fold. One is related to the building 
shortage, which is causing many old structures to be 
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altered to suit some special industrial need; generally 
one of the desired features is better elevator facilities. 

Another type included in this list is the good grade 
of office buildings, which have previously been equipped 
with hydraulic elevators. In these instances, the rea- 
son for the abandonment of the hydraulic machinery 
has been the greatly increased cost of operating it, the 
expense having mounted in some cases 100% in the 
last three years. Frequently, too, this situation is 
clo8ely related to the private plant question, for where 
high-pressure steam is required to maintain elevator 
service, there is a tendency to operate electric gener- 
ating apparatus as well. About half of the 63 office 
buildings that have changed over to electric elevators 
have closed down their generating plants at the same 
time. 





VERY SUCCESSFUL FLATIRON CAMPAIGN 
CONDUCTED IN DAYTON. 





In One Month 1500 Electric Irons Were Placed in Service 
—Excellent Results in Neighboring Towns Also. 


The Dayton Power & Light Co. recently conducted 
an iron sale campaign in the city of Dayton, Ohio, 
which was unusually successful. Other towns served 
in the company’s system were also covered. In Day- 
ton, with a population of 165,000, there were sold 
1206 irons. In Wilmington, with a population of 
5000, the sales reached 145, while in Piqua, with a 
15,000 population, 130 irons were sold. In Xenia, 
with a population of 10,000, the sales were 100 irons. 
In addition to the irons sold, there were found over 
300 irons on customers’ premises that were not in 
use, due to their needing some slight repair. These 
irons were brought in, repaired and put back into serv- 
ice, making approximately 1500 additional irons on 
the lines in Dayton over what existed before the cam- 
paign was begun. About the same proportion of irons 
were repaired in the other territories. 

In addition to making direct sale of irons, lists 
of those who were interested in other appliances were 
made and turned over to the contractors, and it re- 
sulted in a large increase in the sale of sewing-machine 
motors, sweepers, toasters, etc. The campaign began 
on July 1 and ended August 1. General Electric irons 
were sold at the full retail price of $6.50 and as a 
premium a folding ironing board was given. The 
customer paid 50 cents on the order and $1 per month 
with his light bill until paid. 

Another novel feature of this campaign was that 
it was carried out by the pupils in the company’s co- 
operative school for high-school students. These 
students made a house-to-house canvass, each carrying 
a card which gave the name, number of the house and 
report whether the occupants had an electric iron, 
whether they were using it regularly, whether it was 
giving entire satisfaction, and whether it was in need 
of repairs, etc. With this information the company 
was able to get a very valuable line-up on what the 
customers had and what they needed. No great 
amount of advertising was done in laying the ground- 
work for the campaign, as it was found that the 
house-to-house canvass was in a measure all the pub- 
licity needed. 

After the campaign was over, in checking up with 
the dealers all the prospects that were handed in, it 
was reported that in practically every case. the pros- 
pect was sold. The campaign was the most success- 
ful one the company ever conducted. 
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FALL SALES PROVE NOTEWORTHY IN 
BROOKLYN, N. Y. 





Electric Washers and Vacuum Cleaners Sold to the 
Amount of $100,000 in Two Months. 


Sales of the Brooklyn Edison Company resulted 
in 325 orders for washing machines during September 
and 1173 orders for vacuum cleaners during October, 
making a gross sale of over $100,000 for the two 
campaigns. 

The washing machine offered in September was. 
of standard make, with a special galvanized iron body 
substituted for copper, which allowed for a special 
price during the month of $129.75, with payments. 
extending over 12 months. The October sale of vac- 
uum cleaners offered a well-known cleaner, with a 
special “Brooklyn Edison” set of attachments, for 
$49.50, with partial payments of $4.50 on delivery 
and $5 monthly. 

The advertising procedure was the same in both 
sales. Special return post-card announcements were 
sent to residential customers and two-column news- 
paper advertisements in preferred position were used 
periodically to keep up the interest. Demonstrations 
in all of the display rooms of the company were made 
each week and a selected list of customers were in- 
vited to attend. The two campaigns surpassed the 
corresponding sales in 1918 by 219 washers in Sep- 
tember and 427 vacuum cleaners in October. 





CENTRAL STATION BUYS POWER TO 
SUPPLY DEMAND. 





Mobile Electric Co. Secures Additional Capacity by Co- 
operating with Shipbuilding Concern. 


A transmission line by means of which the Mobile 
(Ala.) Electric Co. will secure electrical energy from 
the Chickasaw Shipbuilding Co. has been completed 
and placed in operation. As a result of power de- 
mands made upon the company during the past two 
years it had become necessary to provide additiona! ca- 
pacity involving a new power house at an outlav of 
$1,000,000 or more capital. Instead, Manager T. K. 
Jackson saw the possibility of purchasing additional 
power from the shipbuilding company and an agree- 
ment was entered into whereby the Mobile company 
is to receive one-half. of its energy demand from the 
shipbuilding company on a 3000-kw. peak load basis. 

The company is now serving a power demand 
nearly twice as great as in 1916, chiefly due to ship- 
building activity. 





ELECTRIC LIGHT AND POWER INDUSTRY 
COMMENDED BY BANKERS. 





Investment Bankers’ Association Says Central Station 
Deserves Confidence of Public. 


The public utility securities committee of the In- 
vestment Bankers Association of America makes the 
following statement in its annual report relative to the 
electric light and power industry: 

“It should not be difficult to educate the public to: 
renewed and increasing confidence in an industry 
which has proven itself, even in the crisis of war, so- 
stable, resourceful, resilient and productive, and which 
offers convincing promise for safe and remunerative: 
employment of enormous additional capital.” 
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Underground Steam Lines — Electrolysis of Cables in St. 
Louis—Boiler Efficiency and Gas Survey — Power-Factor 


METHOD OF INSTALLING UNDERGROUND 
STEAM LINES IN WISCONSIN. 





Recommendations Made by State Engineering Depart- 
ment for Steam and Hot-Water Lines. 


The state of Wisconsin has installations of almost 
every type of pipe conduit that has been devised and 
none of those as yet tried out has met the above re- 
quirements in a satisfactory manner. As a result of 
this experience the Department of Engineering 
worked out a method of installing such lines that has 


The supports are clamped to the pipes and move with 
them. They consist of a saddle clamp adapted to 
engage a round shoe which slides on the floor of the 
conduit as the pipes move under changes of tempera- 
ture. Rollers are not used. 

Insulation is applied as for exposed work and it is 
not subjected to mechanical injury nor to the action 
of water. 

Drainage is provided for by making the conduit as 
nearly waterproof as possible and then conducting 
such water as does find its way into the conduit to 
drainage outlets at manholes or openings into the 



















































































































































































DETAILS OF WELDED JOINTS 
































so -=sass 


ones . ge ont ce te OB BSE : 
OEY A Ge oe OE A SRO TS oy 


== alae sa 











SECTION SHOWING A THREE PIPE COND!I'® 





Underground Pipe Line Arrangements Recommended by Wisconsin State Engineering Department. 


so far proven satisfactory, according to John C. 
White, state power plant engineer. 

The conduit is made of concrete, of such size as 
may be required to accommodate the number of pipe 
lines and reinforced as necessary. The bottom slab is 
laid to grade for any section and is trowelled smooth. 
The sides are next poured and the work of installing 
the pipes may be started as soon as the forms may be 
safely removed. The cover slabs may be molded 
while the work of installing pipes is going on. These 
are generally made in 3-ft. lengths bedded in lime 
mortar. The top of the conduit is covered with a 


waterproof material such as tar felt before backfilling 
the trench. 

Anchorage is so arranged that the pipes are per- 
manently held in , lace at anchor points and expansion 
is taken either at the bends or by expansion joints. 





buildings. This water flows along the bottom of the 
conduit, each section of which is graded for that pur- 
pose, and by inspection at the drainage points the con- 
dition of the lines so far as water is concerned may 
be determined. Under-drains are not used. 

By arranging the pipes in a horizontal plane either 
line can be removed and replaced by disconnecting at 
anchors and connecting points and uncovering a suf- 
ficient length of the trench to permit withdrawal of 
the section. A line should be attached to the section 
before it is withdrawn for use in pulling in the 
new pipe. 

Where steel or wrought iron pipe is used, the joints 
are made up with couplings and the backs of the 
couplings are then welded up until the section of the 
pipe that has been cut away by the threading process 
is built up to the original section of the pipe. The 








880 


joint is thus equal to the solid pipe in thickness and 
it is sealed against that form of leakage which is so 
persistent a cause of failure in the ordinary construc- 
tion. Cast-iron flanged pipe may be used for low- 
pressure steam or hot-water lines. Lead joints cannot 
be used where temperatures change to an appreciable 
extent. 

The accompanying illustrations clearly show the 
essential features of the method without further ex- 
planation. The first line was installed about two 
years ago for carrying high-pressure steam and so far 
has given no trouble whatsoever. 





ELECTROLYSIS OF CONDUCTOR SHEATHS 
IN ST. LOUIS. 


Use of Cambric Insulation Results in Time Lag Between 
Corrosion and Cable Failure. 


The Bureau of Standards’ investigation of clec- 
trolysis of underground cables in St. Louis has now 
practically been brought to a conclusion. The occasion 
of the work was a very serious case of corrosion of 
lead cable sheaths which appeared to be different in 
some respects from that ordinarily found. After 
extensive investigations regarding conditions both 
past and present under which these cables have been 
operated, and supplementary studies on the conditions 
under whick lead is corroded, the conclusion has been 
reached that most of the burnouts now occurring are 
the result of electrolytic corrosion which occurred dur- 
ing the first few months after the cables were in- 
stalled. The serious difficulty and large expense which 
are now being experienced are, therefore, the result 
of damage done several years ago. The long period 
which elapsed between the injury to the sheaths and 
the burning out of the cables is accounted for by the 
slowness with which moisture penetrated the varnished 
cambric insulation. As the insulation became moist, 
the dielectric losses increased and in many instances 
the immediate cause of failure of the cables has been 
overheating resulting from the large dielectric loss. 
A considerable number of failures were found to zrise 
from surges of electric current resulting from «ther 
burnouts. 

The peculiar appearance of the lead sheaths which 
gave rise to the belief that the failures were due to 
some hitherto unknown cause was found to be due 
to chemical action which had little to do with the 
failure of the cables. 

In this case the damage has already occurred and 
can be repaired only by installation of new cables. 
Consequently, the Bureau’s investigation of the prob- 
lem has resulted in no saving to the company. The 
investigation has, however, been well worth while in 
that it has afforded a forcible object lesson of the 
importance of prompt attention to electrolysis condi- 
tions when new installations are made and it will, 
therefore, be of value in promoting careful considera- 
tion of electrolysis problems. 





TEMPERATURE SURVEY AND GAS ANALY- 
SIS IMPROVE BOILER EFFICIENCY. 


Early in 1918 F. W. Dean, of the Emergency 
Fleet Corporation, made the request to the Bureau 
of Mines that it furnish the personnel and equipment 
to make determinations of the temperatures existing in 


the gases throughout the setting of a boiler. This 
was to be done in connection with the test of a boiler 
which the Corporation was conducting at Erie, Pa. 
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O. P. Hood was in charge of the test and Henry 
Kreisinger, both of the Bureau of Mines, detailed to 
make the determination. The results obtained clearly 
indicated the necessity for further work on the prob- 
lem of boiler efficiency, as was also forcibly brought 
out at the International Power Economy Conference 
held in Chicago recently. 

The fact is not generally appreciated-that sufficient 
air cannot be admitted through the fuel bed of a hand- 
fired furnace to provide for complete combustion. 
This fact is independent of the kind of fuel used or 
the rate at which air passes through it. Unless there 
are holes in the fuel bed through which the air can 
pass without coming in contact with the fuel, there is 
always 20 to 32% of combustible gases with no free 
oxygen to burn it. This important fact is generally 
overlooked, because in ordinary furnace practice there 
are so many holes in the fuel bed and so many leaks 
around the furnace doors and in the boiler setting that 
an excess of air commonly exists in the flue gases. In 
other words, two errors compensate for each other 
so that the existence of one is masked. The excess 
air which leaks into the furnace, however, does not 
usually serve the purpose of bringing about complete 
combustion of the fuel, because it is not properly 
mixed with the combustible gases, nor is it under con- 
trol as to quantity. In other words, for proper com- 
bustion excess air should not leak through holes in 
the fuel bed, but should be introduced above the fuel 
bed in such a way as to bring about complete combus- 
tion of the gases. 

Another point revealed by the temperature 
measurements was that changes in the design of the 
baffles were necessary in order to provide for proper 
absorption by the boiler surfaces of the heat in the 
gases. In boiler practice the design is commonly made 
from empirical data and not from exact determina- 
tions, so that the baffling of the gases to guide and 
retard their passage through the boiler setting until 
their heat is absorbed with maximum efficiency is not 
properly accomplished. 

As a result of the information obtained from 
temperature measurements and gas analyses the design 
of the boiler was so modified that six tons of coal 
were enabled to do the work of seven. 





USUAL ECONOMICAL LIMIT FOR POWER- 
FACTOR CORRECTION. 


It has long been recognized that the additional 
amount of capacity required of a synchronous motor, 
to effect a given percentage increase of power-factor 
in the neighborhood of 100%, is several times that 
which would obttain at, say 60%. And this fact be- 
comes more and more conspicuous as the power-factor 
comes nearer to unity or 100%. 

While the lower the power-factor the more in- 
jurious the effect upon voltage regulation, investment, 
etc., it is also a fact that as the power-factor ap- 
proaches toward unity the investment in corrective 
apparatus—a synchronous motor, for example—be- 
comes so high that it does not pay to improve power- 
factor above a certain limit. In general, it may be 
stated it is usually not economical to correct above 
90% and in.most cases not beyond 85%. The chief 
reason for this is that most generators are able to 
maintain voltage sufficiently well at 90% power-factor 
and to release the 10% of generator capacity between 
go and 100% power-factor would require, on the part 
of the synchronous motor, about 40% of the capacity 
of the generator. 
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Factory Lighting and the Contractors—New Construction 
Rules in Ohio—Connections Between Buildings Discussed 


CO-OPERATION IN SELLING GOOD INDUS- 
TRIAL LIGHTING. 


Part That Contractors Can Play in Improving Lighting 
Conditions in Existing Factories and Planning 
for Good Lighting in New Factories. 





Realizing that managers of industrial plants, as a 
general rule, have little knowledge of what constitutes 
good lighting and of increased production that results 
from it, the Committee on Illumination of the Ohio 
Electric Light Association has been conducting an 
investigation leading to methods for improving indus- 
trial lighting in that state. It is apparent that the 
electrical contractor is one of the most important fac- 
tors in promoting good industrial lighting in existing 
plants as well as those under construction, and the 
following comments of the committee, which apply 
equally well to contractors in other states, should be 
well taken. 

There seems to be a general appreciation on the 
part of the electrical industry that the industrial light- 
ing field could profitably be given more attention. In 
this connection it is conceded that local electrical con- 
tractors must take a more active part in this work if 
it is to be very effective. It is obviously impossible for 
the contractor to undertake to bring existing lighting 
installations up to the high standards recognized today 
unless he pays particular attention to new aspects of 
the industrial lighting problem. It would seem, there- 
fore, that the first step in any program that can be 
undertaken jointly by the contractors and central sta- 
tions to encourage higher standards ot industrial light- 
ing would be for each contractor interested to delegate 
some one individual in his organization to make a 
special study of the subject and to acquaint himself 
with the latest lighting practice so that he can co- 
operate in selling industrial lighting. 

While the work of laying out the lighting installa- 
tion in existing plants according to the latest practice 
will fall in most cases upon the local electrical con- 
tractors, there is no question but that the central-station 
representative can approach a prospect for improved 
industrial lighting to better advantage than can a rep- 
resentative from an electrical contractor or manufac- 
turer of lighting equipment. It would seem, therefore, 
that in the general plan of improving industrial lighting 
conditions the central station could undertake to make 
the initial call on its industrial customers with a view 
of discussing with the plant executive the general ques- 
tions relating to the lighting service it is rendering 
the plants and to try to interest the plant managements 
in the value of good lighting to such an extent that 
they are willing to go into the question in detail. When 
the prospect is brought into this frame of mind he 
could be referred to local electrical contractors who 
are thoroughly conversant with what good industrial 
lighting work is and they could follow up the lead. 

Other plans will have’ to be made, for the time 





being, to take care of lighting installations in buildings 
now in the process of construction, in which lighting 
layouts are made by construction engineers. However, 
buildings which will be put up next year and the years 
to follow will in most cases be occupied by industries 
now operating in old buildings and, if the manage- 
ments of these industries really have been impressed 
with the value of lighting their plants properly, this 
will automatically insure good lighting in their new 
buildings. 





OHIO FIRE MARSHAL REQUIRES INSPEC- 
TION OF ELECTRICAL INSTALLATIONS, 





No Service to Be Connected Unless Installation Complies 
with National Electrical Code—Inclosed Safety 
Switches and Cutout Cabinets Also Required. 


Electrical contractors and central stations in Ohio 
are much interested in, if not alarmed by, a recent rul- 
ing of the fire marshal of Ohio. By an order that 
was supposed to become effective Oct. 15 it is re- 
quired that before making connection for light or 
power service all central stations are to make or cause 
to be made satisfactory inspection of the wiring on 
the premises to ascertain whether it is properly in- 
stalled according to the requirements of the National 
Electrical Code; no service connection must be made 
until it is found that any changes required have been 
made. 

It also was ordered that main service switches 
must be of the inclosed safety type and installed so as 
to be readily accessible, an exteption being made if 
the switch is mounted on a switchboard under com- 
petent supervision. All other knife switches used for 
light, heat or power circuits, other than those used 
on switchboards or inclosed panelboards, must also be 
of approved safety inclosed type if installed within 
7 ft. of the floor or elevated platforms. A further 
requirement of the order is that all automatic cutouts 
within 7 ft. of the floor or elevated platforms and in 
the vicinity of easily ignitable material must be in- 
closed in approved metal cabinets. 

Furthermore, the order also provides that all alter- 
nating-current motors above 5 hp. must have ap- 
proved starting devices; starters for direct-current 
motors must be equipped with no-voltage release at- 
tachment, and all motor starters having exposed con- 
tacts must be installed and placed so that accidental 
contact by person is reduced to a minimum. 

No provision is made in the order for putting it 
into effect, since the state has no inspection depart- 
ment especially delegated for this purpose, and there 
are only a few municipal electrical inspection depart- 
ments in the state. 

This order is regarded as so important by Ohio 
central stations that it is one of the questions to be 
discussed at a special meeting of the Ohio Electric 
Light Association on Dec. 3. : 
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Discussion of Code Rule on Inter- 
building Connections 


Uncertainty of Intent of Rule 17d—Analysis of the Rule and Suggested 
Changes—Paper Presented to National Association of Electrical Inspectors 


By H. S. WYNKOOP 


HE existence of Rule 17d of the National Elec- 
trical Code is due to a desire to limit the indis- 
criminate ramification of electric light and 
power systems throughout private properties, where 
supervision and maintenance of equipment are difh- 
cult and where accidents may readily happen to work- 
men engaged in altering or tearing down buildings, 
through the unsuspected presence of these conductors. 
Municipal authorities, furthermore, object to the use 
of house mains instead of street mains because the 
former evade franchise charges. Neither the rule nor 
the reasons for its existence seem to be well under- 
stood, even by those who have most occasion to use it. 
It is contended by some that the rule does not 
clearly convey its intent, by others that it does not 
say what its framers supposed it to say, and by still 
others that its requirements, under whatever interpre- 
tation may be assigned to them, are unreasonably 
severe, and perhaps altogether unnecessary. Rule 
17d reads as follows: 
“No underground service from a subway to 
a building, and no service from a private generat- 
ing plant, shall supply more than one building, 
except by special permission, unless the conduc- 
tors are properly protected by fuses and are 
carried outside all the buildings but the one 
served. Conductors in conduit or duct under two 
inches of concrete under a building, or buried 
back of two inches of concrete or brick within 
a wall, are considered as lying outside of the 
building. These requirements do not apply to 
factory yards and factory buildings under single 
occupancy or management.” 

There are two corrections which it is generally 
agreed should be applied to the rule: (1) It should 
include overhead services and (2) “one served” should 
read “ones served.” 

An explicit definition of the term “factory yard” 
is difficult to find. Perhaps the following will suffice: 
“A factory yard is any group of buildings, with no 
street intervening, which is under one ownership or 
occupancy and which provides physical access between 
buildings without the necessity of going upon the 
street.” A dwelling and its private garage on one plot 
would constitute a “factory yard,” as would a group 
of buildings comprising a brewery. But if some of 
the brewery buildings were located across the street 
from the main group the former would be classed as 
one “factory yard” and the latter as another. This 
interpretation may not be necessary or even desirable 
in the smaller communities but in the larger cities it is 
of considerable importance. 

Having divested Rule 17d of its non-essentials, 
the first difficulty in interpretation which we encounter 
lies in the word “building.” What is a “building?” 
The Electrical Code of the City of New York says 
that a building is “any edifice, structure or enclosure, 





whether roofed or unroofed.” I have been at con- 
siderable pains to call for definitions from electrical 
authorities throughout the country. Few replies have 
been received; and I cannot evade the conviction 
there exists a lack of appreciation of the importance 
of the subject and in some cases an inability to phrase 
an answer. These are all the definitions that have 
come to me: 

“A building, in the case of apartments in a 
row, is that part which is separated from other 
parts by standard fire walls; that is, 12-in. walls 
and double fire doors.” 

“A building is a structure originally erected 
as one building by one owner and where the struc- 
tural details are such as to plainly indicate this, 
and, further, where the building is so constructed 
that any one part of it could not be sold by itself. 
The same heating plant, ventilating system, jani- 
tor service or similar service would, as a general 
rule, indicate a ‘building.’ The fact that a build- 
ing may be separated by partitions or even by 
solid fire walls does not alter the ruling of this 
department in regard to a structure being a 
‘Building’.” 

“A building is a structure under one roof, the 
entire area of which is accessible from within.” 

“A building is a property entirely separated 
from adjacent properties by fire walls or other- 
wise, and individually owned and controlled by 
a party or agent, as a business block which may 
contain a fire wall or other dividing member 
within its outer limits.” 

“A building is that portion of a structure or 
succession of structures which is separated from 
every other portion by unpierced fire walls.” 

The last definition is the one employed in 
New York. 

It will be observed that all these definitions convey 
more or less clearly the idea of detachment. through 
non-intercommunication, showing most explicitly that 
all the authorities are generally in accord in the desire 
to limit the spreading of electric light and power sys- 
tems throughout blocks, and are casting about for some 
happy phraseology which will properly describe the 
zones into which all the structures in the block are 
considered to be divided. 

Some one has said that a row of buildings in a 
block is comparable to a pile of floors in a skyscraper 
which has been laid on its side, and that, if we allow 
risers to run unrestricted from basement to top floor, 
we should permit a horizontal main to run from the 
first building of the row straight through to the last 
building. The comparison is unfortunate; for in 
one case we have a number of floors not separated by 
unpierced fire barriers (and consequently, interacces- 
sible) while in the other case each building is so 
separated from its neighbor. 
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But we must not dwell too long on what a building 
is. In the fullness of time—probably within six 
months—we shall have the answer. Let us now con- 
sider the rule with a view to determining just what 
it calls for and in an effort to agree upon the end to 
be accomplished by this rule or by some better sub- 
stitute for it. 


DISCUSSION OF THE RULE. 


Rule 17d says, in effect, that you cannot feed 
through from one building to another, whether the 
first building has a company service or an isolated 
plant unless the conductors are properly protected by 
fuses. If, then, fuses are provided you can run feed- 
ers all through the block, but you must not enter any 
building except “the ones served.” 

Did the framers of the rule mean to say this? Is 
anyone willing to subscribe to such a broad permission, 
with all its resultant disadvantages and dangers? 
Subcommittees of the Electrical Committee of the 
National Fire Protection Association are now grap- 
pling with this problem and it is expected that definite 
recommendations for an amended rule will be consid- 
ered at the meeting in March, 1920. 

With one more comment we shall dismiss the rule 
as it now stands. The requirement of concrete or 
brick over the conduit is only a means of securing the 
equivalent of a line carried outside. A short-circuit 
in a street main would introduce no hazard into the 
building. A short-circuit in a house main laid in a 
brick wall would introduce no hazard. But a short- 
circuit in a main run through a basement might cause 
a very serious fire. The man who replaces fuses on a 
line leading to some other fellow’s building usually 
sees to it that they shall not readily blow again. In 
brief, he is very apt to adopt the time-honored central- 
station practice of “burning off the ground.” If we 
have concrete or brick over the conduit a reasonable 
protection against this has been provided. 

The ideal condition would exist if an isolated plant 
never had to serve other than its own building and 
if the electric light company always could provide 
a separate service for each building. But in practice 
we find that the continually improving economy of the 
incandescent lamp releases generator capacity which 
can be used next door, that the lighting company can- 
not open a new pavement which has just been laid, 
that some influential industry on a rear street where 
there is no main must be supplied, and that some per- 
son who has no franchise sets up a block lighting 
plant and schemes in every devious manner to evade 
Rule 17d. Manifestly, the line must be drawn some- 
where—but where? 

It seems that we shall have to make the answer 
hinge upon inter-accessibility. We cannot use the 
one roof or structural idea, for a business may expand 
from a three-story building into a four-story building 
next door, and the occupant may cut doors between 
the two premises and run both places as one estab- 
lishment—one building. We cannot base our ruling 
upon the occupancy, as the occupant may control a 
number of adjoining warehouses which he prefers to 
keep separated from each other by unpierced fire walls 
in order to reduce the insurance rate. Nor can we 


be governed by the ownership, as one individual may 
own an entire row of apartment houses, each abso- 
lutely separate from each other, and each constituting 
a separate building. 

Fortunately, the analysis leaves us on firm ground. 
The lighting company does not desire to have con- 
nected to its system any equipment over which it can- 
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not exercise at least supervisory control. If its service 
enters a building it has such control. But if the feed 
is taken from another building instead of from a 
street main, the company may be unable to enter the 
premises with which it has no direct relation. This 
is a dangerous situation, for in one case at least, in the 
Middle West, the court has held the public utility 
company directly responsible for aecidents occurring 
on equipment which it is supplying, on the theory that 
it is the company’s duty to assure itself of the safety 
of these equipments. How such a theory would work 
out in a case where the company sold electricity in bulk 
to a customer who resold it at retail throughout the 
block, is hard to say. 

Similarly, the electrician of an isolated plant pre- 
fers to serve only the equipment in his own building. 
Defects in the equipment next door blow his fuses 
and trip his circuit-breakers, keeping him continually 
on the jump. If he attempts to remove the cause of 
his troubles he is told to stay in his own building and 
run his plant. This is particularly exasperatiug to 
the man whose own equipment is always kept in first- 
class condition, and he sometimes yields to the tempta- 
tion to “burn it off.” 

Municipal authorities, too, consider that it is well 
to limit the supply to the building directly served, as 
this offers the simplest control. In giving approvals 
of equipment, in listing defects, in disconnecting dan- 
gerous work, in controlling franchise rights, in setting 
under way legal action, the one-building-on-one-service 
plan establishes clean-cut conditions, which do not 
otherwise prevail. 


SUGGESTED CHANGES. 


Undoubtedly it will be agreed, after this brief re- 
view of the situation, that Rule 17d should be re- 
phrased in some manner which will satisfy the fol- 
lowing principles : j 

(1) Only such equipment may be connected to 
a service as can be considered to be directly under the 
control, through ready access, of agents of the serving 
party—whether lighting company or isolated plant. 

(2) Where it is necessary to serve a second 
building from a building having a service, instead 
of from a direct street main, the construction must 
be such as to give the equivalent in safety and control 
of that which would be provided by a direct service. 

(3) No electrical energy shall be carried into a 
building which is not used in said building. 

(4) The equivalent of a street main and a direct 
service may sometimes be secured by the use of con- 
duit or duct covered by concrete or brick, where it is 
absolutely necessary to feed through from one build- 
ing to another. 

(5) A service which is split before entering a 
building and is carried along the exterior face of 
several buildings, either overhead or underground, 
does not come within the scope of this discussion. 

(6) It is probably impracticable, at least in our 
larger cities to adhere absolutely to the rule of one- 
building-on-one-service. 

I trust that I have succeeded in laying before you 
fairly one of our big-town problems. Do not, how- 
ever, assume that the smaller cities are not concerned. 
Every electrical inspector, every lighting company, 
and every franchise-granting authority should be inter- 
ested in amending Rule 17d so the Jaxness and uncer- 
tainty of the present rule will be eliminated. And to 
that end I look to the National Association of Elec- 
trical Inspectors and its friends to present that help- 
ful discussion without which we cannot progress. 
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New Appliances 





Ivanhoe-Regent Works An- 
nounces Metal Reflectors 
with Glass Tops. 


A decidedly new development in re- 
flectors for industrial service, of both 
dome and bowl types, is announced by 
the Ivanhoe-Regent Works of General 
Electric Co., Cleveland, Ohio. The new 
reflectors afford all the advantages of 
porcelain-enameled reflectors while per- 
mitting the distribution of some light 
above the units, thus relieving the 
gloomy appearance often prevailing 
when no light is directed above the 
level of the lamps. 

The metal part of the reflector is of 





Dome Type Metal Reflector with Glass 
Top to Permit Some Light to Reach 
Ceiling and Upper Walls. 


Steel Reflectors with Luminous Glass Tops — Portable 
Flood Lamp—Safety Motor Switch— Marine Lighting Set 


of light over walls and ceilings than 
is possible with reflectors which per- 
mit no light to pass upward. The effi- 
ciency is not seriously affected because 
much of the light which reaches the 
upper parts of the room is thence re- 
flected downward. 


Benjamin Luminous-Top Refilec- 
tor With Opal-Glass Hood. 


It is known that the great contrast 
between an unlighted surface and an 
adjoining brightly illuminated one is 
very trying to the eyes. Formerly il- 
luminating engineers used to pride 
themselves on industrial lighting instal- 
lations in which opaque reflectors were 
used to cut off all of the light that 
otherwise would strike the ceilings 
and upper parts of the walls. The re- 
sult was a high efficiency of utilization 
because practically no light was wasted 











Reflector 


Bow! Type Metal with Glass 
Top to Remove the Customary Gloomy 
Contrast of Dark Upper Parts of Rooms 
with Bright Working Areas. 


compact piece, the form and the 
being connected by legs securely 
welded to each part. The contour of 
the metal part of the dome type ap- 
proximates that of the Ivanhoe RLM 
standard reflectors of the same size. 
The glass top is in little danger of 
being broken as it is small and well 
protected. Well diffused light reaches 
the space above the lighting units 
through a small section of opal glass 
of good quality firmly fitted in the top 
of the reflector. This light gives the 
room a more cheerful appearance and 
assures better diffused lighting because 
of the light reflected from the upper 
part of the room, softening shadows 
and reducing reflected glare. 
Possibility of eye strain because of 
the sharp contrast between the dark 
region above the lighting units and the 
bright region below. them is eliminated. 
Ivanhoe glass-top reflectors are of 
special advantage, both in rooms with 
light or dark walls and ceilings, be- 
cause of the more uniform distribution 


one 
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Ben amin Luminous-Top Reflector to Give Soft 
Light in Upper Part of Room and High- 


Efficiency Illumination on Working 
Plane. 


in the upper part of the room. Now- 
adays, however, it is realized that if a 
moderate amount of light does reach 
the ceiling and upper parts of the walls 
it is not wasted, for it reduces the 
great contrast between the intensively 
bright sources and highly illuminated 
working surfaces on one hand and the 
otherwise dark and gloomy ceilings on 
the other. 
This idea is being applied to certain 
enameled-steel reflectors made by the 
Benjamin Electric Manufacturing Co., 
Chicago. The neck or hood part of the 
reflector is made of opal glass, permit- 
ting a soft light to be projected to the 
upper part of the room. In factories 
with dark walls and ceilings, this unit 
through its luminous top diffuses a cer- 
tain amount of light to the upper por- 
tions of the room, thus bringing out in 
detail the belting, pulleys, etc., occupy- 
ing that space. The effective illumina- 
tion of tne area above the rim of the 
reflector also serves to increase the ap- 
parent height of the ceiling and thus 
produces a sense of greater freedom 
of action among the workmen. It also 
makes the room a more cheerful one by 


removing the gloomy and forbidding 
aspect o1 very .dark ceilings. 

{n factories with white or light-col- 
ored walls and ceilings, this unit serves 
to increase the effectiveness of the il- 
lumination. Sharp contrasts are reduced 
and a better quality of illumination re- 
sults. The light which otherwise would 
be lost in the recesses of the fixture is 
put to useful work. Where the walls 
and ceilings are light part of this light 
is reflected back upon the working plane 
and in this way increases the efficiency 
of the lighting system. 

Benjamin luminous-top reflectors are 
built in the RLM standard dome shape 
and at present are made in the 14 and 
16-in. sizes. The former is suitable for 
100 and 150-watt Mazda type C lamps, 
whereas the larger size is suitable for 
200-watt lamps. It is also possible to 
secure the opal glass hoods separately 
to allow for replacements of any broken 
parts, although the construction of the 
unit 1s such that the breakage should 
be very small. 





Western Electric Portable Utility 
Light for Nearby Flood 
Lighting. 


A new type of modified projector for 
highly localized lighting has recently 
been placed on the market by the 
Western Electric Co. This unit, which 
is to be known as the Western Electric 
portable utility light, is for use at close 
ranges where the light is to be located 
at distance not greater than 125 ft. of 
the object or surface to be illuminated. 

With the light operating on a 100-ft. 
throw, a 100-ft. spread is obtained at 
an angle of 60°. The unit gives a 
smooth white light without serious 
gleam or glare. This is made possible 
by a new development—the hammered 
glass reflector. A 200-watt Mazda type 
C lamp is used. The unit is of espe- 
cially rugged construction throughout 
and will withstand rough usage in serv- 
ice. 

The hammered glass reflector is 
spring-suspended in a one-piece cast- 
iron housing. The housing is closed by 
a wire-glass front which is fitted into a 
recessed cast-iron ring. This forms a 
door which is hinged at the bottom and 
secured by a hand latch, thus affording 
easy access to the interior of the hous- 
ing. The recessing in the ring makes 
the interior fully weatherproof. 

This lighting unit can be furnished in 
either a black or gray weatherproof 
enamel finish. It is 19% ins. high and 
weighs approximately 30 Ibs. This 
light weight makes the unit very easy 
to carry from place to place. The base 
is 9 ins. in diameter, giving the light 
stability when mounted on a flat hori- 
zontal surface. The unit can also be 
mounted on either vertical or flat sur- 
faces such as walls, poles or roofs. by 
virtue of a heavy universal joint which 
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fastens the housing to the base. All 
adjustments can be made by hand; no 
tools are necessary. 

The Western Electric portabie utility 
light has a wide range of applications. 
In railroad work it can be used for 
lighting transfer tables, coaling stations, 
inspection pits, loading platforms, 
cranes, roundhouses and drawbridges. 
On marine work it can be used for light- 
ing docks, dredges, slips, loading opera- 
tions, canal locks, dry docks and pile 
drivers. Its industrial applications 
cover even a wider variety of uses, such 
as lighting shop yards, material yards, 
coal yards, well drilling, coal tipples, 
erecting shops, machine shops, tram- 
ways and inclines, conveyors and all 
kinds of emergency work. 

Other uses will be found in illumin- 
ating playgrounds, skating rinks, signs, 
street corners, alleyways, swimming 
pools, monuments, flags, building fronts 
and construction work in general. In 
other words, it can be used for general 
flood lighting of nearby areas for which 
the ordinary floodlight projector gives 
too concentrated a beam. 





New Westinghouse Safety Motor- 
Starting Switch. 


A new type of motor-starting switch, 
which is low in first cost but provides 
complete protection to both the opera- 
tor and the motor, has just been placed 
on the market by 


the Westinghouse 





New Westinghouse Safety 


Switch With Switch Handle Locked in “‘Off’’ Position. 





Incloged Motor-Starting Switch in “Off’’ Position, Per- 
~~ mitting Fuse Compartment to Be Opened. 








Inclosed Motor-Starting 


ELECTRICAL REVIEW 


Electric & Manufacturing Co., East 
Pittsburgh, Pa. It is known as the 
type WK-100 switch and is designed 
for connecting single or .polyphase al- 
ternating-current motors of from 1 to 
10 hp., 250 and 550 volts, directly to 
the line without the use of autotrans- 
formers or resistance. 

All of the mechanism with the ex- 
ception of the operating handle is in- 
closed with a steel box. The protec- 
tive devices are easily accessible on 
opening a door in the cover; but this 
door can not be opened except when 
the switch is in the off position (nor 
can the switch be closed when the 
door is open) and all parts accessible 
are then dead. Therefore it is impos- 
sible to receive injury from contact 
with live parts when either operating 
the switch or making ordinary adjust- 
ments. 

No-voltage protection to the motor 
is provided by a _ magnetic release 
which opens the switch automatically 
on a failure of voltage. Overload pro- 
tection is provided by means of relays, 
resembling cartridge fuses in appear- 
ance, each of which contains a con- 
tact connected in series with the re- 
lease magnet. Harmless momentary 
overloads have no effect on the relays, 
but as soon as the load on the motor 
becomes dangerous, the relay contacts 
open the magnet circuit and the switch 
automatically flies open. The relays 
then automatically reset themselves. 
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A New Marine Lighting Outfit. 


A new line of engine-driven marine 
lighting generators, designed especially 
to insure reliability of operation, has 
recently been developed by the Westing- 
house Electric & Manufacturing Co., 
East Pittsburgh, Pa. The sets range in 
size from 2 to 50 kw., and each con- 
sists of a steam engine coupled to a 
generator, the whole being mounted on 
a bedplate so as to form a compact 
unit. The 15-kw. size, shown in the il- 
lustration, is 6 ft. long, 3 ft. wide, 5 
ft. high and weighs about 3300 lbs. 

The engine used in these sets is 
manufactured by the Clarage Fan Co. 
It is ef the single-cylinder, vertical in- 
closed V-type with automatic lubrica- 
tion. It can be supplied for operation 
on steam pressures of from 80 to 250 
Ibs. and is suitable for either condensing 
or nonctondensing service. 

The generator, while in general of 
standard Westinghouse construction, is 
specially designed for marine service. 
The bearings are arranged so that per- 
fect lubrication is assured regardless of 
the tossing of the vessel. The windings 
are specially insulated to protect them 
from salt and dampness. Metal parts 
subject to corrosion are made of non- 
corroding alloys. A special feature of 
these generators is their freedom from 
sparking at the commutator, even un- 
der heavy overloads. They dre sup- 
plied for either 125 or 250 volts, direct 
current, and for either two cr three- 


wire systems. 





Two 15-kw. Westinghouse-Clarage Engine-Driven Lighting 
Generators on Steamer New Britton. 





Safety Motor-Starting Switch With Cover 
Entirely Removed, Which Can Be Done 
by an Authorized Person, 














Trade Activities 





Course in Production Methods Conducted for Crocker- 
Wheeler Foremen—Kallmerten & Warner Electric Formed 


The C. Y. Engineering Co., New- 
ark, N. J., of which C. W. Yer- 
bury, a former Western Electric man, 
is manager, has taken over the busi- 
ness of the late C. McIntire, for 
many years a manufacturer of high- 
grade connectors and electrical spe- 
cialties. The new firm aims to main- 
tain the same high standard of pro- 
duction as was maintained by the C. 
McIntire Co. 

Cooper Hewitt Electric Co., Ho- 
boken, N. J., in order to secure more 
space for factory expansion, will re- 
move several departments of the of- 
fices, on or about Dec. 1, to 95 River 
street. The departments affected are 
the executive, auditing, sales, purchas- 
ing and patent. The engineers’ depart- 
ment will remain at the present loca- 
tion in the factory at Eighth and 
Grand streets. 

Kallmerten & Warner Electric Co., 
120 Lovell street, Charleston-Kan- 
awha, W. Va., is the name of a re- 
cently incorporated concern, which 
will carry on a manufacturers’ agency 
to sell and erect for mines such units 
as power plants, substations, ventilat- 
ing fans, pumps, locomotives, etc. 
The company will also sell transfor- 
mers, motors, small light plants, 
lamps, etc., and is equipping its shop 
with machinery to make armature 
coils, rewind and rebuild motors, arm- 
atures, field coils, transformers. The 
officers of the company are as fol- 
lows: G, E. Warner. president and 
treasurer; O. W. Kallmerten, vice- 
president and general manager, and 
Ira W. Belcher, secretary. 

General Electric Co., Schenectady, 
N. Y., has issued a handsome booklet 
entitled “The Electric Ship,” which 
describes at some length the electric 
propulsion of the battleship New 
Mexico, which is considered one of 
the most remarkable’ engineering 
feats that has thus far been accom- 
plished. How the electrical machin- 
ery looks, how it works, and why the 
electric drive is preferable to other 
forms of propulsion in terms under- 
stood by the average non-technical 
reader are described in Part I. Part 
lI relates “what the experts say,” 
and sets forth in their own words 
how America’s leading experts re- 
gard electric ship propulsion and its 
economic and military advantages. A 
chapter on “The Electric Propulsion 
of Ships” is included by W. L. R. 
Emmet, consulting engineer of the 
General Electric Co., who in co-op- 
eration with the Bureau of Steam 
Engineering, U. S. Navy, developed 
electric drive for ships. Another 
chapter by Eskil Berg reviews the 
propelling equipment and operation 
of the New Mexico. The publication 
is profusely illustrated and contains 
considerable valuable. data on the 
subject. 


Webb Electric Furnace Corp. has 
established offices at 36 Church street, 
New York City, and has taken over 
the manufacture and sale of the fur- 
nace developed by the Old Dominion 
Iron & Steel Corp., Richmond, Va. 


Jenkins & Knowles, with office and 
shop at 34 Wells street, Hartford, 
Conn., is the name of a new firm re- 
cently organized by H. E. Jenkins, 
Hartford, Conn., and Elmer J. 
Knowles, Worcester, Mass., which 
will specialize in power installation 
in factories and power plants. The 
firm will also do a general electrical 
business. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
completed negotiations for the sale 
of its holdings in the British Westing- 
house Manufacturing Co. for a con- 
sideration said to exceed $5,000,000. 
The company has completed arrange- 
ments for taking over the East 
Springfield plant of the New England 
Westinghouse Co., Springfield, Mass., 
and is planning to commence opera- 
tion at once on the production of in- 
dustrial motors and automobile start- 
ing and lighting systems. This plant 
will be operated as an additional unit 
to the East Pittsburgh works of the 
company and will afford employment 
for about 5000 persons. 

Pyroelectric Instrument Co., Tren- 
ton, N. J., has issued an illustrated 
catalog entitled “Pyrovolter Type 
Instruments.” The catalog which 
is perforated contains 40 pages of 
text and illustrations that indicate the 
details of the instruments, the dif- 
ferent types and sizes, wiring dia- 
grams, prices, the uses to which in- 
struments can be placed, and other 
information. The Pyrovolter, which 
is an instrument designed, as the 
name implies, to indicate and measure 
high temperatures, was placed on 
the market in 1916. It is distinguish- 
able from ordinary pyrometers in 
that the former measures potential 
and the latter current. In effect, the 
Pyrovolter principle provides a means 
of operating a deflection instrument 
on the potentiometer principle where- 
in the accuracy and permanency of 
the instrument depend basically upon 
a permanent magnet rather than upon 
a standard cell. Operation of the in- 
strument is effected by balancing a 
potential drop against an unknown 
c. e. m. f. and then changing the con- 
nections of the instrument suddenly 
and observing the drop across an ac- 
curately adjusted fixed resistance. 
The connection is changed by turning 
a button. The instrument does not 
require the use of a standard cell nor 
does it have any temperature resis- 
tance coefficient. It is applicable to 
all situations in which high tempera- 
tures or minute temperature changes 
are sought. 


Pierce Fuse Corp. of Canada, Ltd., 
Bridgeburg, Ont., capitalized at $250,- 
000, was recently incorporated to 
manufacture renewable electric fuses. 
Officers of the company are: Presi- 
dent, W. N. Pierce; vice-president, 
F. A. Myer, and secretary, B. C. 
Candee. 


C. & P. Electric Works, Springfield, 
Mass., is sending out catalog No. 
dealing with barrier panels, barrier 
cabinets, type “S” cabinets and steel 
boxes and cabinets. This catalog com- 
prises 15 pages and contains illustrated 
descriptions of each product. The bar- 
rier cutouts are made of white glazed 
porcelain, with a patent upturned end 
which, when the cutouts are placed 
together, forms a barrier around the 
wiring gutter, and is one of the most 
convenient arrangements devised for 
panel construction. The feature of 
having a barrier made a part of the 
block reduces the number of parts and 
simplifies the operation of making up 
a panel. One-of the principal advan- 
tages of the barrier panel is a sub- 
stantial barrier between the busbars 
so that’accidental short circuits are 
impossible. These products are of 
the N. E. C. standard and have been 
approved by the Underwriters’ Lab- 
oratories. 


Crocker-Wheeler Co., Ampere, N. 
J., has just inaugurated a plan of 
training for its foremen and other 
factory supervisors which is of con- 
siderable interest. A group of 62 
men has been formed to pursue a 
three months’ course in modern pro- 
duction methods, which comprises 
the study of specially prepared text 
units, the solution of problems relat- 
ing to the units and the discussion of 
this material at six biweekly meetings 
held after hours in the plant. These 
meetings will provide an opportunity 
to bring home the application of the 
work to the special problems of the 
Crocker-Wheeler Co.’s_ production. 
At each meeting a lecture will be 
delivered by an experienced produc- 
tion man and the lectures will be fol- 
lowed by a round table discussion. 
Included in the group aside from the 
foremen are the superintendent and 
three assistant superintendents, and in- 
surance is given that the meetings will 
be highly beneficial to the members of 
the class. The subjects to be studied 
are: How to promote team work in 
the shop; handling men in a way to 
increase production and promote har- 
mony; how production should be or- 
ganized; efficient purchasing, schedul- 
ing, routing, repairing, etc.: keeping 
down the overhead by stricter cost 
keeping and major problems of man- 
agement. The course is under the 
direction of the Business Training 
Corp. of New York City which sup- 
nlies the study material and the class 
instruction, 
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Weekly Record of Construction A ctivities—Conventions 


EASTERN STATES. 


Medford, Mass.—American Radio 
Research Corp. has completed ar- 
rangements for the erection of a new 
one and two-story radio building, 
about 60x120 ft. and 60x140 ft. on Col- 
lege avenue. Alonzo D. Wright, 40 
State street, Boston, is architect. 


New Britain, Conn.—Landers, Frary 
& Clark will erect a building 96x289 
ft. to cost $200,000, and a three-story 
tempering building 40x68 ft. 


Pawtucket, R. I—Potter & John- 
stone Machine Co. will build a two- 
story 63x72 ft. foundry addition and 
will alter buildings Nos. 1 and 2‘at a 
cost of $60,000. 


Pawtucket, R. I—-James M. Car- 
penter Tap & Die Works has re- 
cently broken ground for the con- 
struction of a one-story brick boiler 
plant on Newell avenue, about 20x30 
ft. Willmarth-Mackillop, Inc., Free- 
man street, is the contractor. 


Woonsocket, R. I—Harvey Elec- 
tric Co. has filed notice of organiza- 
tion to operate at 19 Sayles street. 
Harvey Lamy, 100 Arnold street, 
heads the company. 


Bath, N. Y¥Y.—The question of is- 
suing $35,000 municipal light bonds 
will be submitted to vote. Address 
town clerk. 


Brooklyn, N. Y.— Metal Hose & 
Tubing Co., 253 Tillory street, has 
under advisement the erection of a 
$75,000 plant. Plans call for a three- 
story structure, 80x100 ft. 


New York, N. Y.—Plans are under 
consideration by the Commission of 
Water Supply, Gas and Electricity 
for extensions and improvements in 
the electric street-lighting system in 
sections of 42nd street, including a 
rearrangement of lighting units in the 
vicinity of the Grand Central Termi- 
nal. 

New York, N. Y.—In connection 
with the proposed construction of the 
large new motion picture studio 
building, about 200x600 ft. to be 
erected by the Selznick Picture Corp., 
729 Seventh avenue, large quantities 
of electrical equipment will be re- 
quired. The structure will be of rein- 
inforced concrete, and is estimated to 
cost $2,000,000. Contract for erec- 
tion has been awarded to the Thomp- 
son-Starrett Co., 49 Wall street. 


Rochester, N. Y.—Notice has been 
filed with the Secretary of State. by 
the North East Electric Co., 348 
Whitney street, of an increase in its 
capitalization from $1,000,000 to $3,- 
000,000, for business expansion. 


Schenectady, N. Y.—General Elec- 
tric Co. is having plans prepared for 
the construction of a new five-story 
brick administration building about 
54x219 ft. The structure will cost in 


excess of $350,000. Harris & Rich- 
ards, Drexel building, Philadelphia, 
ka., are architects. 


Schenectady, N. Y.—Mica Insula- 
tor Co., Villa road, manufacturer of 
insulation specialties, has awarded 
contract for the construction of a one- 
story plant on Villa road. The 
structure is estimated to cost about 
$15,000 and will be used for increased 
output. Hanrahan Brothers, Wen- 
dell avenue, Schenectady, are the con- 
tractors. 


Solsville, N. Y. — Public Service 
Commission has approved the appli- 
cation of the Solsville Electric Light 
& Power Co., operating in Sols- 
ville, Madison county, to construct 
an addition to its local electric plant, 
to provide for increased capacity. 
The company will also arrange for 
the acquirement of the local hydro- 
electric plant for operation. 


Utica, N. Y.— Held Electric Co., 
manufacturer of electrical goods, etc., 
has filed notice with the Secretary of 
State of an increase in its capital from 
$5000 to $10,000, to provide for gen- 


eral business expansion. 


Wayland, N. Y.—Wayland Light & 
Power Co., Inc., has been granted 
permission by the Public Service 
Commission to construct an addition 
to its electric plant at Wayland, and 
to construct and operate a new plant 
at Conesus, Livingston county, for 
local service, franchise for the latter 
having been granted by the munici- 
pal authorities recently. 


Califon, N. J. — Califon Electric 
Light & Power Co. is making rapid 
progress on the construction of an ad- 
ditional power line from Hacketts- 
town to Long Valley, to provide in- 
creased capacity. The company pur- 
chases its electric energy from the 
Hackettstown Electric Light & Pow- 
er Co., Hackettstown. 


Freehold, N. J.—Board of Chosen 
Freeholders of Monmouth county is 
having plans prepared for the con- 
struction of a new power plant at the 
County Court House. Douglas 
Sprague, 39 Cortlandt street, New 
York, is architect. 


Irvington, N. J.—Plans are under 
consideration for improvements in 
the municipal police signal system. 


Jersey City, N. J—Leeds Phono- 
graph Co. has filed plans for 
the construction of a new one-story 
brick engine house, to be located at 
143 Morgan street. 


Newark, N. J.—In connection with 
the proposed new additions to the 
plant of the Duratex Co., 768 Freling- 
huysen avenue, estimated to cost 
about $500,000, plans are being pre- 
pared for the construction of a one- 
story addition to the power plant, 
about 60x75 ft. 


Newark, N. J. — Cowan Brothers 
have filed notice of organization to 
operate at 123 North Sixth street as 
a general electrical repairing estab- 
Jishment. Arthur G. Cowan heads 
the company. 


Newark, N. J.— American Trans- 
former Co., 178 Emmet street, has 
completed arrangements for the dis- 
posal of its plant at 484-86 New Jer- 
sey Railroad avenue, to new inter- 
ests. The property consists of a one- 
story brick structure on a plot about 
45x140 ft. 


Trenton, N. J.—Trenton Malleable 
Iron Co. will erect a $20,000 power 
plant. 


Trenton, N. J.—City commission is 
having new plans and specifications 
prepared covering the installation of 
the proposed steam, electric and hy- 
draulic equipment at the municipal 
waterworks plant. A resolution was 
recently passed awarding the con- 
tract for the proposed work to Harry 
E. Stahl, the lowest bidder, and this 
resolution has been withdrawn. 
Under the new plans, the equipment 
is estimated to cost about $65,000. 


Trenton, N. J. — Fay & Youngs, 
Inc., 75 Spring street,’ New York, is 
planning for the installation of new 
boiler equipment in the plant of the 
Fidelity Pottery Co., Trenton, N. J., 
recently acquired. 


Bethlehem, Pa.—Traveler Tire & 
Rubber Co., 819 North Broad street, 
Philadelphia, Pa. has completed 
foundation work in connection with 
the construction of its proposed local 
plant, including large power house 
for works operation. The works will 
be one-story, about 90x332 ft. located 
at Traveler avenue and Auburn 
streets and estimated to cost $125,000. 


Easton, Pa.—Easton Hospital As- 
sociation has awarded a contract to 
Bechtel & Bechtel, Easton, for the 
construction of a new _ three-story 
hospital building, about 165x230 ft., to 
be supplemented by a power plant 
for general operation, the structures 
to be located at Lehigh, 20th and 22nd 
streets. The project is estimated to 
cost $150,000. 

Erie, Pa.—Burke Electric Co. has 
recently completed negotiations for 
the purchase of the business 
of. the Cc. & .C. Electric & 
Manufacturing Co., Garwood, N. J., 
manufacturer of direct-current mo- 
tors and generators, etc. It is un- 
derstood that the equipment will be 
removed to Erie. James Burke is 
president. 

Harrisburg, Pa.—Charles A. Fair, 
128 Sylvan terrace, will build a two- 
story machine shop and auto repair 
works, 70x120 ft. This work will in- 
volve an expenditure of $20,000. 


Philadelphia, Pa—A boiler house 
involving an expenditure of $50,000 
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will be erected by the American Pre- 
serve Co. 


Philadelphia, Pa.—Wicaco Screw & 
Machine Works, Seventh and Wood 
streets, is preparing plans for a plant 
to cost approximately $100,000. 


Philadelphia, Pa—H. O. Wilbur & 
Sons, Inc., 235 North Third street, 
has awarded a contract to the Turner 
Construction Co., 1713 Sansom street, 
for the construction of a new seven- 
story and basement brick and con- 
crete power plant and warehouse 
building, about 80x92 ft. 


Pittsburgh, Pa.—Follansbee Broth- 
ers Co., operating steel mills at Fol- 
lansbee, W. Va., has completed ar- 
rangements for the construction of a 
new steel plant at Toronto, Ohio, 
estimated to cost approximately $5,- 
000,000. The structures will include 
machine shop, open-hearth and hot 
mills, annealing departments, scrap 
shed, and power plant, about 69x100 
ft.. for general works operations, as 
well as auxiliary structures. 

Pittsburgh, Pa.—Atlantic Refining 
Co. has filed plans for the erection of 
a new one-story concrete and steel 
pumping plant to be located at 57th 
and Butler streets. The structure is 
estimated to cost about $35,000. 


Rittersville, Pa.——Hildebrand Knit- 
ting Co. is having plans prepared for 
the construction of a large new stack 
at the power plant at its mills located 
at Rittersville, near Allentown. 

City is having plans 
prepared for the construction of a 
new municipal electric light plant. 
Frank Koester, 50 Church street, New 
York, is engineer: Robert W. Allen, 
City Hall, is director of public works. 


Scranton, Pa. 


Shepherdstown, Pa—Plans are un- 
derstood to be under consideration 
by local interests for the installa- 
tion of electric service in the munici- 
pality. An electric plant will be in- 
stalled. 


York, Pa.—Read Machinery Co., 
231 North George street, is having 
plans prepared for the construction 
of a one-story brick, concrete and 
steel boiler plant, about 40x50 ft. 
The’ structure will be located on 
Grantley street. and is estimated to 
cost $20,000. Gemmill & Billmeyer, 
37 West Market street, architect. 


Baltimore, Md.—In connection with 
the proposed improvements in the 
municipal water supply system, plans 
have been submitted before the city 
council covering the construction of a 
large tunnel from McCall’s Ferry to 
Baltimore over the right of way of 
the Pennsylvania Water & Power Co., 
for the tapping of the Susquehanna 
river for the proposed supply. It is 
estimated that this project would 
cost approximately $50,000,000. How- 
ard Bryant is president of the second 
branch of the city council. 


Ehrhardt, S. C.—City will establish 
an electric light plant according to 
plans prepared by the Ryan Engineer- 
ing Co., National Bank of Sumter 
building, Sumter, S. C. 


Jacksonville, Fla.—lInstallation of 
a new 10,000-kw. generator will be 
effected at the municipal electric light 
and power plant about Jan. 1. This 
will give the plant a total generating 
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DATES AHEAD. 


American Society of Mechanical En- 
gineers. Annual meeting, New York 
City, Dec. 2-5. Secretary, Calvin W. 
Rice, 29 West 39th street, New York 
City. 

American Institute of Chemical En- 
gineers. Annual meeting, Savannah, 
Ga., Dec. 3-6. Secretary, J. C. Olsen, 
Brooklyn, N. Y. 


Electric Power Club. 
Springs, Va., Dec. 11, 12 and 13. 
quarters, Homestead Hotel. 
tary, C. H. Roth, 1410 West 
street, Chicago. 


National Council of Lighting: Fixture 
Manufacturers. Annual convention, 
Detroit, Mich., February, 1920. Secre- 
tary-treasurer, Charles H. Hofrichter, 
Cleveland, Ohio. 


Meeting, Hot 
Head- 
Secre- 


Adams 


American Electrochemical Society. 
Annual convention, Boston, Mass., 
April 7-10, 1920. Friday, April 9, joint 
session with American Institute of 
Flectrical Engineers on ‘‘Electrically 
Produced Alloys.’’ Secretary, Joseph 
W. Richards, Bethlehem, Pa. 


National Electric Light Association. 
Annual convention, Pasadena, Cal., 
May 18-21, 1920. Headquarters, Hotel 
Huntington. Acting secretary, S. A. 
Sewall, 29 West 39th street, New York 
City. 











capacity of 19,000 kw. per hour. Ad- 
ditional improvements are also con- 
templated in the municipal plant. 


NORTH CENTRAL STATES. 


Lima, Ohio.—Rates for boulevard 
and arc light service in Lima will be 
submitted to the joint committee of 
clubs and civic organizations by the 
Ohio Electric Co. The Ohio Elec- 
tric Co. is to submit its figures for 
the boulevard in two ways, under one 
of which it will install and own the 
equipment, and under the other the 
city will install the posts and wires 
and buy only the current. 


Oberlin, Ohio.—The city proposed 
to erect an electric power plant. 


Evansville, Ind.—Evansville Metal 
Bed Co. has purchased two entire 
blocks adjoining its factory and a 
large addition will be built. 


Brockton, Ill—The council is plan- 
ning ways and means to secure elec- 
tric lighting. Address C. B. Miller. 


Chicago, Ill—Central Manufactur- 
ing Co. will erect a $900,000 six-story 
warehouse, 260x174 ft. 


Chicago, Ill_—Central Bag Manufac- 
turing Co. is erecting a new factory 
building to cost $350,000. 


East St. Louis, Ill—St. Louis 
Pressed Steel Co. will erect the first 
unit of a factory plant, the building 
to be a steel and brick structure, 200x 
100 ft., and the estimated cost $65,000. 
The Sutherland Building Construction 
Co., St. Louis, Mo., has the contract. 


Elgin, Ill.— Donald Hubbell will 
erect two-story brick building to cost 
$28,000. 


Monticello, 
voted to erect 
high school. 

Sorento, IllL—The sum of $5000 in 
bonds has been voted to secure elec- 
tric lighting. 

Bangor, Mich.— The village, after 
operating a municipal electric plant 
for about 15 years, has sold it and 
granted a franchise to the Benton- 
Harbor-St. Joe Railway & Light Co. 


Ill. — Township has 
$200,000 community 
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Detroit, Mich. — Notice has been 
filed with the Secretary of State by 
the Detroit Edison Co. of an in- 
crease in its capital stock from $35,- 
000,000 to $60,000,000, to provide for 
general expansion. 


Hartford, Mich.—The village has 
granted to Anderson Brothers a sub- 
stantial increase in rates for electric 
current. In return for the higher 
rates, Anderson Brothers will install 
a new power plant with new water- 
wheels and vertical direct-connected 
generators. Orders for this machin- 
ery will be placed this year for deliv- 
ery about next June. 


Lawton, Mich.— A committee has 
been appointed to obtain information 
relative to the amount necessary to 
install a modern electric light piant. 
It is probable that a special election 
will be called this year. Address vil- 
lage clerk. 


Muskegon, Mich. — Shaw Electric 
Crane Co. contemplates an addition 
to its plant which will double its ca- 
pacity. 


Westphalia, Mich.—The council has 
received an estimate for construction 
of a municipal lighting system. The 
expert figures will not exceed $15,000 
to install the system and to build a 
suitable shelter for the dynamo and 
engine. The council will submit the 
question to the voters some time in 
December. 


Manitowoc, Wis. — Chamber of 
Commerce is interested in ornamen- 
tal lighting system on several streets. 
Arthur Zander, city clerk. 


Waupaca, Wis.—Waupaca Electric 
Service & Railway Co. has under 
consideration the erection of a new 
electric plant. 


Faribault, Minn —The Faribault di- 
vision of the Northern States Power 
Co. will shortly furnish 100-hp. of 
electrical energy for operation of a 
stone quarry on the outskirts of the 
city. 


SOUTH CENTRAL STATES. 


Gadsden, Ala. — City council has 
called a special election on Jan. 6 
for the purpose of voting on a bond 
issue of $100,000 to cover the cost of 
the establishment of a municipal elec- 
tric light plant. Ernest Smith is city 
engineer. 


Huntsville, Ala—The new trans- 
mission line of the Alabama Power 
Co., which will bring power from 
Goose river near Gadsden to Hunts- 
ville for distribution throughout 
northern Alabama, will be finished by 
the first of the year. Preparations 
are being made for the erection of 
two large steel towers on each side 
of the Tennessee river at Whitesburg, 
where the crossing will be effected. 
A line is being extended to Decatur 
and Albany, which will be completed 
about the same time. 


Jackson, Miss —Plans are being ar- 
ranged by the city for the installation 
of new equipment in the municipal 
electric plant. Bonds for $15,000 
have been voted to cover the cost of 
the proposed work. F. M. Trussell, is 
clerk. 


Hominy, Okla. — City considering 
plans for the installation of a new 
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electric street lighting system. ¢: ‘E. 
Lee is engineer. 


Shattuck, Okla—City Council, A. 
C. Oliver, Mayor, has taken bids for 
the installation of a quantity of new 
equipment in the municipal electric 
plant, including boilers, generating 
apparatus, lifting equipment, heater, 
pumping units, switchboard, and 
auxiliary apparatus. Improvements 
and extensions will also be made in 
the municipal water supply system, 
pole lines, etc. Burns & McDonnell, 
402 Interstate building, Kansas City, 
Mo., are engineers. 


Sapulpa, Okla. — The 66,000-volt 
transmission line of the Oklahoma 
Gas & Electric Co. connecting Drum- 
right and Sapulpa has been completed 
and much needed additional capacity 
is now available for the Sapulpa divi- 
sion, 


Abilene, Tex. — Work will begin 
Dec. 1 on the construction of a com- 
bined power and ice plant in Abilene 
to cost $700,000, according to an an- 
nouncement made by A. Hardgrave, 
Dallas, vice-president and _ general 
manager of the American Public Ser- 
vice Corp. The building will be of 
reinforced concrete throughout. A 
turbine of 2600 hp. will generate pow- 
er for the plant, which will supply 
electric current to seven towns in 
this section. 


Brady, Tex.—City has let first con- 
tract for electric light plant. Ad- 
dress Mayor. 


Houston, Tex.—It is planned by the 
Harbor Board and city council of 
Houston to take up for consideration 
soon the matter of extending the 
municipal belt railroad to Morgan’s 
Point, situated on the south side of 
the Ship Channel, and to Goose 
Creek, situated on the north side and 
to convert the system into electric 
traction. It is also proposed that the 
lines be double-tracked and equipped 
to carry passenger as well as freight 
traffic. The plans also include the 
merging of the Municipal Belt rail- 
road and the city’s port properties at 
Port Houston into a terminal cor- 
poration for the issuing of bonds. It 
is stated by City Engineer McVea 
that these properties have a value of 
more than 2,500,000, including 465 
acres of land on the Shjp Channel. 
It is estimated that the cost of the 
main line extension to Morgan’s 
Point and Goose Creek would be 
about $1,000,000. 


Killeen, Tex.— Fire recently de- 
stroyed the plant of the City Light 
& Power Co., with loss estimated at 
$28,000. It is understood that plans 
will be arranged for immediate re- 
building. 


WESTERN STATES. 


Hardin, Mont.—Big Horn Canyon 
Irrigation Co. with a capital of $5,- 
000,000 will build reservoir 60 miles 
long. About 1,500,000 yds. of con- 
crete will be required for dam. Ap- 
proximately 40,000 acres of land will 
be irrigated with the aid of pumps 
operated by power generated from 
the dam. Address secretary of com- 
pany. 

Chehalis, Wash. — City Engineer 
Bantz will report his complete speci- 
fications for the proposed new light- 





ing system for Chehalis’. streets at 
the next meeting of the city com- 
mission. The plan proposed a con- 
crete or steel standard with a single 
globe and 400-watt lamps at reason- 
able intervals in the business center 
of the city and make Chehalis one of 
the best lighted Northwest cities. 


Goldendale, Wash. — The power 
house is to be entirely overhauled. 
The flume and piping are to be re- 
paired and replaced when necessary. 


Bend, Ore.—At a recent meeting of 
the city council the mayor suggested 
that an adequate system of municipal 
lighting should be adopted. 


Roseburg, Ore.—The question of is- 
suing $500,000 electric light bonds is 
under consideration. Address Mayor 
Hamilton. 


Modesto, Calif. — On Dec. 9, the 
question of issuing $20,000 -bonds for 
street lighting equipment will be sub- 
mitted to vote. Address city clerk. 


CANADA. 


Bala, Ont.—Bala Electric Light & 
Power Co., is constructing a 14-mile 
pole line, and also contemplates the 
construction of another line the same 
length. 

Vancouver, B. C.— Canadian Mar- 
coni Wireless Co. contemplates the 
erection of a wireless station to cost 
$2,000,000 and is negotiating with the 
Government for license. 


PROPOSALS | 














Transformers—Bids will be received 
by the Committee of Fire, Water, 
Light and Power, Winnipeg, Man., 
at the office of C. J. Brown, city clerk, 
until 3 p. m., Dec. 1, for the supply 
and installation of six 1000-kv-a. step- 
down, single-phase transformers for 
the city light and power department. 
Specifications may be obtained at the 
office of the city light and power de- 
partment, 54 King street. 


Fire Alarm Boxes.—Bids will be 
received by the commissioner of gas 
and electricity, Room 614, City Hall, 
Chicago, on Nov. 28, for furnishing 
and delivering to the city, 20 fire 
alarm boxes complete, in accordance 
with specifications on file in the of- 
fice of the above official. William 
G. Keith, commissioner of' gas and 
electricity. 


Electric Elevators.— Bids will be 
opened in the office of the supervis- 
ing architect, Treasury Department, 
Washington; D. C., at 3 p. m., Dec. 2, 
for remodeling the electric freight 
elevators in the United States Post 
Office, Court House and Custom 
House at Providence, R. I., in accord- 
ance with specifications, copies of 
which may be had at the above office, 
in the discretion of the supervising 
architect. James A. Wetmore, act- 
ing supervising architect. 


Electrical Work.—Bids will be re- 
ceived at the supervising architect’s 
office, Treasury Department, Wash- 
ington, D. C., on Dec. 18, for furnish- 
ing materials for the construction of 
the United States Post Office at 
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Thomasville, N. C., including mill- 
work, painting, glazing, hardware, 
heating, electric work, etc., in accord- 
ance with drawings, specifications and 
bills of quantities attached thereto, 
copies of which may be obtained from 
the custodian of the site at Thomas- 
ville, N. C., or at the above office, in 
the discretion of the supervising 
architect. James A. Wetmore, act- 
ing supervising architect. 








NEW PUBLICATIONS 














Safe Practice in the Use of Wire 
Ropes in Mines—The Bureau of 
Mines in the course of its investiga- 
tions of safety in mining, the fuels 
and mechanical equipment has col- 
lected much information bearing on 
the use of wire rope. In this paper 
by R. H. Kudlich and O. P. Hood, the 
authors outline approved practice and 
the most important precautions to in- 
sure safety. It emphasizes the es- 
sentials of good practice and gives 
the reasons underlying such practice. 


Abatement of Corrosion in Central 
Heating Systems is the title of tech- 
nical paper No. 236 by F. N. Speller 
and issued by the Bureau of Mines, 
Department of the Interior, and 
serves as a guide to engineers in the 
design of heating systems. The au- 
thor emphasizes the fact that whether 
hot water or steam is used as the 
medium for conveying heat to the 
consumer, a heavy toll in upkeep must 
be faced sooner or later if the corro- 
sion of piping is not taken into ac- 
count in the design of the plant. It 
has been found that the main source 
of corrosion has been traced to dis- 


_solved gases brought into the heat- 


ing system either with the feed water 
for the boiler or through leaks in re- 
turn lines under a pressure below 
that of the atmosphere. This publi- 
cation discusses piping material, the- 
ory of corrosion and the engineering 
problem involved in heating systems. 
The price of this publication is 
cts. and copies may be secured by ad- 
dressing the Superintendent of Docu- 
ments, Government Printing Office, 
Washington, D. C. 


Photoelectric Spectrophotometry 
by Null Method.—The Bureau of 
Standards, Department of Commerce, 
has issued scientific paper No. 349 
by, K. S. Gibson, entitled “Photoelec- 
tric Spectrophotometry by the Null 
Method.” In connection with the 
color-standardization work of the Bu- 
reau of Standards, it was found de- 
sirable to have available a number 
of independent methods of making 
spectrophotometric determinations, 
especially in the visible part of 
the spectrum; ‘for it is gen- 
erally admitted that the funda- 
mental basis of color specification is 
spectrophotometry. To supplement 
the other methods at present in use 
at the Bureau, the author was given 
the problem of developing a method 
for accurate and convenient photo- 
electric spectrophotometry suitable 
for routine determinations, and the 
results of his study are described at 
length in this publication. It dis- 
cusses the apparatus, method and er- 
rors and accuracy in spectral trans- 
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mission, diffusion of spectral reflec- 
tion and other applications of the ap- 
paratus. The price of this bulletin is 
5 cts. and is sold by the Superin- 
tendent of Documents, Government 
Printing Office, Washington, D. C. 











| 
INCORPORATIONS 











Holmesville, Neb. — Consolidated 
Electric Co. has incorporated with a 
capital of $10,000. Plans to build 
electric line from Holmesville, taking 
in towns of Rockford, Filley and Vir- 
ginia. 

Cylon, Wis.—Cylon-Forest Electric 
Co. has incorporated with a capital 
of $25,000. Herman Frey & John F. 


McNamara. 


Carthage, Miss.—Carthage Light & 
Ice Co. has been incorporated with a 
capital of $30,000. R. L. Jordan and 


others. 


Wenatchee, Wash—Articles of the 
incorporation were filed by Colum- 
bia Railway Electric Co. for $5000 by 


W. L. Chrysler, and Edith F. 
Chrysler. 

Chesterfield, Ill—Chesterfield 
Electric Co. has been incorporated 


with a capital of $15,000 by W. J. 
Finch, D. Ambier and L. Ambier. 


Indianapolis, Ind.—Adams-Coulter 
Manufacturing Co. has been incorpo- 
rated with capital of $35,000 for the 
manufacture of machinery. L. P. 
Adams, A. L. Coulter and Walter G. 
Holt are the incorporators. 


Muncie, Ind.—Star Storage Battery 
"o. has been incorporated with capi- 
tal of $25,000 to manufacture electric 
storage batteries. 
Haymond, Muncie, Ind. 


New York, N. Y.—Worth Lighting 
Fixture Co. Capital, $10,000. To 
manufacture electric and gas fixtures, 
etc. Incorporators: J. Pecker, B. 
Shapiro and B. Leavitt, 311 East 
Ninth street. 


New York, N. Y.—Blair Reseater 
Co. Capital, $50,000. To manufac- 
ture engines, motors, and kindred 
equipment. Incorporators: A. Hall, 
F. R. Howe and D. M. Gerard, Hunt- 
ington. 


Brooklyn, N. Y.—Aws Manufactur- 
ing Co.. Capital, $10,000. To man- 
ufacture electrical and bas appliances, 
etc. Incorporators: ‘A. Schachne, 
I. Kantrowitz, and A. W. Schenker, 
469 West 164th street. 


Brooklyn, N. Y.—Art Fibre Pro- 
ductions, Inc. Capital, $20,000. To 
manufacture lighting fixtures, etc. In- 
corporators: M. Appelbaum and F. 
and H. Adlow, 37 Linden street. 


Buffalo, N. Y.—Huron Electric Co. 
Capital, $10,000. To manufacture elec- 
trical goods, etc. Incorporators: E. 
A. Heller, S. Eckert and E. J. Hanks. 


Pa.—Penns Creek Hydro 
Electric Co. Capital, $30,000.. To op- 
erate a hydroelectric power plant. 
Incorporators: Miles A. Ziegler, New 
Berlin; F. Q. Hartman; and A. Prit- 
chard, Danville. 


Danville, 


Address W. O.. 
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Wilmington, Del. — Extemp-Fone 
Company. Capital, $125,000. To man- 
ufacture telephone attachments, equip- 
ment, etc. Incorporators: M. But- 
ler, B. M. Barrett, and M. M. Lucey, 
Wilmington. 


Charlotte, N. C.—Owen Light & 
Power Co. Capital, $100,000. To op- 
erate a local light and power plant. 
Incorporators: S. D. Bagwell, J. V. 
Simms, and H. C. Irvin. 


Walnut Cove, N. C.—Dan Valley 
Power Co. Capital, $50,000. To op- 
erate a local electric light and power 
plant. Incorporators: O. N. Petree, 
H. L. Mitchell and J. W. Slate. 


Gurdon, Ark.—Gurdon Light & 
Power Co. Capital, $20,000. To op- 
erate a plant for the generation and 
distribution of electric energy. ei 
Neely is president. 


Albany, Tex. — Albany Light & 
Power Co. Capital, $30,000. To op- 
erate a local electric light and power 
plant. T. B. Wood is the principal 
incorporator. 


Logan, W. Va.—Newman Electric 
Co. Capital, $10,000. To manufac- 
ture electrical goods. Incorporators: 
J. G. Biggs and L. Niederlenner, Jr., 
Huntington, and H. C. Newman, Lo- 
gan. 


Toledo, Ohio—Lucas Electric Co. 
has incorporated with a capital of 
$25,000. Frank L. Lucas and George 
I. Michener, incorporators. 


Grand Rapids, Mich.—Grand Rap- 
ids Electric Service Co. has incor- 
porated with a capital of $8000. Ora 
E. Richards, Grand Rapids, William 
J. Burns, and William W. Penning- 
ton, Detroit. 


Washington, D. C.—Federal Bat- 
tery Manufacturing Co. Incorporated 
under Delaware laws with a capital 
of $3,000,000. To manufacture elec- 
tric batteries, etc. Incorporators: M. 
E. Jones, Richard B. Owen, and 
William H. Benjamin, Washington. 

Tulsa, Okla—W. H. Youse Elec- 
tric & Supply Co. Capital, $25,000. 
To manufacture electrical supplies, 
etc. W. H. Youse is the principal in- 
corporator. 


New York, N. Y.—Rice & Ganey, 


Inc. Capital, $40,000. To engage in 
a general electrical contracting 
capacity. Incorporators: W. 


Schneider, O. L. Perrault, and H. T. 
Cooper, Albany. 


New Rochelle, N. Y.—Ameritoy 
Co., Inc. Capital, $20,000. To manu- 
facture electrically operated toys and 
novelties, etc. Incorporators: A. M. 
Joslyn, J. O.: Miller, and A. M. 
Nowell, New Rochelle. 


Albany, N. Y.—Fine Wire Insulat- 
ing Co. Capital, $10,000. To manu- 
facture insulation specialties, wires, 
etc. Incorporators: M. D. Shiverick, 
and F. H. and D. H. Tyler, Albany. 


Binghamton, N. Y.—Southern Tier 
Electrical Supply Co. Capital, $35,- 
000. To manufacture electrical sup- 
plies, etc.. Incorporators: E. A. and 
A. H. Hyde and E. C. Wehle. 

Philadelphia, Pa—Daynix Engi- 
neering & Power Co. Incorporated 
under Delaware laws with a capital of 
$200,000. To engage in general elec- 





Vol. 75—No. 21. 


trical engineering, etc. John C. and 
V. H. Daynix and H. Frances Taylor, 
Philadelphia, are the incorporators. 








FOREIGN TRADE 




















[Addresses of pme rms referred to im these 
trade opportunities may be fay 
writing to the Bureau of For 
Domestic Commerce, Washington, Z D. C., 

perative 


or its branch and local co-o 
offices. Request for each opportunity 
should be on a separate sheet and the 


fle number given.) 


Electrical Goods (31,158).—A com- 
mercial agent from Australia desires 
to purchase and secure agencies for 
the sale of hardware, draperies, elec- 
trical goods, tools, stoves, clothing, 
dry goods, knit goods, cosmetics and 
pumps. Reference. 


Machine Tools, Etc. (31,223).— 
A business man in England desires to 
secure an agency or act as sales man- 
ager or representative of electrical 
and mechanical engineering firms, 
motor-car manufacturers, machine 
tools, automobile accessories; and 
also manufacturers of gas and 
chemicals, as he is familiar with these 
products. Payment, salary and com- 
mission basis. References. 


Electrical Instruments (31,227).— 
An agency is desired by a commercial 
agent in Switzerland for the sale, of 
foodstuffs, machines, colonial prod- 
ucts, iron articles, cotton, animal hair, 
electrical instruments and apparatus, 
typewriters, etc. Quotations should 


be given c. i. f. Genoa. Payment in 
Italian currency, account current, 
within 30 to 60 days. Correspond- 


ence should be in Italian, French or 
German. References. 


Electrical Supplies (31,228). — A 
commercial agent in Spain desires to 
secure agencies for the sale of iron 
and steel sheets, hardware, electrical 
supplies, drugs and chemical products. 
Quotations should be given c. i. f. 
Spanish ports. Payment preferred 30 
days from shipment. Correspondence 
should be in Spanish or French. Ref- 
erences. 


Electrical Material (31,269). —A firm 
in Spain desires to secure agencies for 
the sale of- steel electrical material 
and supplies, copper, steel and iron 
wire, office supplies, cheap jewelry, 
rubber goods, etc. Correspondence 
should be in Spanish. References. 


Turbines, Boiler Equipment (31,- 
271).—An engineer in Belgium de- 
sires to purchase and secure an agency 
for the sale of industrial material 
and machines, turbines, boiler equip- 
ment, lathes, planers, shapers, etc. 
Quotations should be given c.i. f. 
Antwerp and Brussels. Terms, pay- 
ment against documents or with bank 
credit. Correspondence should be in 
French. Reference. 


Electric Light Plant (31,279).—The 
partner of a firm in Uruguay will 
shortly arrive in the United States 
and desires to secure agencies for the 
sale of textiles, industrial chemicals, 
medicinal and industrial oils, electric 
light plants for farms, automobiles, 
etc. Quotations should be given c, i. 
f. Montevideo. Correspondence may 
be in English. References. 
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Paul M. Lincoln Becomes Consulting Engineer of Lincoln 
Electric—G. T. Seely Joins Youngstown Utility —Changes 


E. W. Dory, formerly connected 
with Doty & Bienemann Public Utility 
Service, Columbus, Ohio, has become 
associated with Nau, Rusk & Swear- 
ingen, 901 American Trust building, 
Cleveland. 


CHARLES'S. HAMMOND, recently 
with Lockwood, Greene & Co., has 
joined the Georgia Railway & Power 
Co., Atlanta, Ga., in the capacity of 
power sales engineer, succeeding J. E. 
Mellett, resigned. 


WiILtLtiAMm L. MoorRHEAD, who 
recently resigned as vice-president of 
the Duquesne Electric Manufacturing 
Co., Pittsburgh, is now affiliated with 
Henry T. Parsons, who will conduct a 
general machinery business under the 
name of Parsons-Moorhead Machinery 
Co. at 237 Fourth avenue, Pittsburgh. 


H aroutp H. Smit, formerly elec- 
trical engineer with the Edison Storage 
Battery Co., has resigned to become 
chief engineer of the Transportation 
Engineering Corp., 200 Fifth avenue, 
New York. This company acts as rail- 
way distributor for Edison storage bat- 
teries, “Automatic” industrial trucks 
and tractors and accessories. 


L. S. HORNER, vice-president of the 
Acme Wire Co., New Haven, Conn., has 
been honored with a special citation re- 
ceived from the Brtish Government, 
awarded in recognition of his war work 
as chief of the executive staff of the 
Bureau of Aircraft Production, engaged 
in the development and production. of 
aircraft during the late war. 


Capt. C. E. Grunsxky, JR, has 
resumed his engineering work in San 
Francisco with the C. E. Grunsky Co., 
a reorganization of the American Engi- 
neering Corp. Captain Grunsky had 
been with the U. S. Army for two years, 
during which time he saw active service 
at the front and supervised the valua- 
tion of war losses in French mines. 


JosErpH JACOBS, recently returned 
from overseas service with the U. S. 
Army, has resumed his engineering 
practice with offices at 1317-18 Smith 
building, Seattle, Wash. He will spe- 
cialize, as heretofore, in diking, drain- 
age irrigation and general water supply 
and land development projects, public 
utility valuations and engineering con- 
sultation in connection with cases be- 
fore the courts. 


CiirFton R. HAYES, manager of 
the Fitchburg Gas & Electric Co., Fitch- 
burg, Mass., has become associated with 
Charles H. Tenney & Co., Boston, engi- 
neers and managers of gas and electric 
light plants, as engineering manager of 
their system from Maine to New Jer- 
sey, with headquarters at Boston. Mr. 
Hayes is president of the New England 
Section of the National Electric Light 
Association. 


Paut M. LENCOLN, for many 
years commercial engineer of the West- 
inghouse Electric & Manufacturing Co., 
East Pittsburgh, has resigned from that 
organization to enter the consulting en- 
gineering field, and in that capacity will 
have active charge of motor application 


engineering for the Lincoln Electric . 


Co., Cleveland, Ohio. Mr. Lincoln is 
well known in the electrical engineering 
profession and to him are accredited 
many: notable pieces of engineering 
work, the following being perhaps the 
best knewn: The design and installa- 
tion of the first hydroelectric power 
plant at Niagara Falls, the operation of 
which he subsequently directed for six 
years, and the development of the first 
high-voltage transmission lines. On 
this latter subject he is considered the 
best known authority in the werld. He 
has also perfected many other no- 
table inventions including the Lincoln 
synchronizer for paralleling large elec- 
tric alternators for which he has re- 





Paul M. Lincoln. 


ceived various medals and awards. He 
was elected president of the American 
Institute of Electrical Engineers in 1914 
and has served for many years- on the 
Board of Directors and on the Trans- 
mission Comittee of the Institute. 

The work which Mr. Lincoln will 
take up with the Lincoln Electric Co. 
involves the entire problem of motor 
drive for machinery, and especially the 
determination of the proper type, char- 
acteristics and sizes of motors best 
adapted for direct connection to vari- 
ous sizes and types of machinery. After 
this problem has been worked out for 
each particular machine, the motor will 
then be direct-connected to the machine 
at the plant where the machine is made 
and delivered to the user as a complete, 
self-contained unit. The Lincoln com- 
pany is indeed to be congratulated on 
securing the services of one who has 
had such extensive experience .in the 


profession and unlimited ability to 
solve this very important problem in 
electrical and mechanical enginecring; 
and it is expected that its solution will 
tremendously increase the efficiency of 
electric motor drive and will make for 
increased production and efficiency in 
general manufacturing work. 


F. C. BriGGertT, Jr., for a number 
of years chief engineer and second vice- 
president of the United Engineering & 
Foundry Co., Pittsburgh, has been made 
president of the company. He succeeds 
Isaac W. Frank, who recently resigned, 
but who will serve as chairman to the 
executive board. K. C, Gardner, former 
manager of sales of the rolls depart- 
ment, has been elected to succeed Mr 
Biggert as second vice-president. 


C. J. Cooper, JR., who recently re- 
signed as general manager of the Min- 
eral Point Public Service Co., has be- 
come connected with the Chicago office 
of the Hoover Suction Sweeper Co., 
where he will engage in sales promotion 
work. Prior to his connection with the 
Mineral Point company, Mr. Cooper 
was superintendent of heating and as- 
sistant general manager of the Mer- 
—_— Heat & Light Co., Indianapolis, 
Ind. 


E. L. MILLIKEN, secretary and 
manager of the Houghton County Elec- 
tric Light Co., Houghton, Mich., has 
resigned to become manager of the 
Houston Electric Co., Houston, Tex., 
and will handle street railway problems. 
Mr. Milliken is a native of Maine, and 
has spent the greater part of his busi- 
ness career with the Stone & Webster 
organization. While with the Houghton 
company, he had charge of both the 
street car system and extensive inter- 
urban lines and the lighting system, and 
the experience he has gained while en- 
gaged in this work eminently fits him 
for his new duties with the Houston 
company. 


Joun C. LYNCH, general superin- 
tendent of traffic of the Bell Telephone 
Co. of Pennsylvania, Philadelphia, has 
been promoted to the position of vice- 
president and general manager, suc- 
ceeding L. H. Kinnard, now president 
of the company. He is a New Eng- 
lander by birth, having been born Jan. 
15, 1875, at Stockbridge, Mass. After 
attending Williams Academy he entered 
Cornell University, and was graduated 
from the latter institution with the 
degree of mechanical engineer in 1896. 
In the same year he entered the tele- 
phone business, his first position being 
traffic inspector for the New York Tel- 
ephone Co. in Manhattan. A year later 
he was made assistant traffic manager 
of Franklin central office. After being 
transferred to other New York offices, 
he was made manager at Riverside in 
1899, each of these positions being an 
advancement, carrying with it larger 
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responsibilities. He was for six years 
traffic engineer of the New York Tele- 
phone Co., and later became division 
superintendent of traffic for the New 
York & New Jersey Telephone Co., 
which company was later consolidated 
with the New York Telephone Co. 
About 1909 when the organization of 
the New York “Up-State” Bell com- 
panies was effected, Mr. Lynch was 
largely instrumental in making the traf- 
fic force a highly efficient organization. 
In 1913 he removed to Philadelphia to 
accept the position of general superin- 
tendent of traffic, and continued in this 
capacity until his recent promotion. 


GARRETT T. SEELY, for the last 
eight years assistant general manager 
of the consolidated system of Elevated 
Railroads of Chicago, has been elected 
vice-president and general manager of 
the Mahoning & Shenango Railway & 
Lieht Co., with general offices in 
Youngstown, Ohio. Mr. Seely, who is 
a native of Illinois, having been born in 
Oswego, is a graduate of Beloit Col- 
lege Academy (1895) and of the Uhi- 
versity of Illinois (1899). During his 
college days and after being graduated 
he did engineering work from 1896 to 
1900 on the Atchison, Topeka & Santa 
Fe Railroad system in various parts of 
Kansas, Colorado and Oklahoma. In 
the latter year and until he became en- 
gineer of maintenance of the Chicago 
South Side Elevated Railroad in 1901, 
he was engaged in engineering on track 
elevation work in Chicago. He contin- 
ued as engineer of maintenance till 
1908, when he became assistant general 
manager of the South Side Elevated 
and in 1910 he was advanced to second 
vice-president and general manager of 
the same road. In 1911 he became as- 
sistant manager of the consolidated sys- 














Garrett T. Seely. 


tem of Elevated Railroads, a position 
which he relinquishes to become oper- 
ating head of the combined railway, 
lighting and power system in northeast- 


ern Ohio and northwestern Pennsyl- 
vania with headquarters in Youngs- 
town. Mr. Seely is a member of the 


Western Society of Engineers, the Chi- 
cago Engineers Club, the South Shore 
Country Club and the Flossmoor Coun- 
try Club. He also has been active in 
the American Electric Railway Associa- 





ELECTRICAL REVIEW 














































































tion and is third vice-president of the 
American Electric Railway Transporta- 
tion and Traffic Association. Mr. Seely 
and his family will remove from Chi- 
cago to Youngstown about Dec. 1, when 
he will assume his new duties. 


RussELL W. STOVEL, who re- 
cently returned from France, where as 
lieutenant-colonel of engineers, he 
served as chief of the Terminal Facili- 
ties Division of the Army Transport 
Service, has been appointed a consult- 
ing engineer of Westinghouse, Church. 
Kerr & Co., Inc. New York City, 
and, as a member of that organization, 
will devote his entire time to the com- 
pany’s electrical and mechanical work. 
Mr. Stovel has had an unusually com- 
prehensive experience in the electrical 
and mechanical problems connected 
with central power station and steam 
railroad electrification work, from the 
fundamental economics involved, to de- 
sign, construction, equipment and oper- 
ation, together with a most valuable ex- 
perience in mechanical handling at docks 
and terminals. He was graduated from 
McGill University in 1897 with the de- 
gree of Electrical Engineer, and the fol- 
lowing year entered the employ of 
Westinghouse, Church, Kerr & Co. He 
soon became an assistant engineer, then 
successively engineer-in-charge and me- 
chanical engineer of the company, and 
finally a managing engineer. 

Some of the important work handled 
by Mr. Stovel while with the Westing- 
house, Church, Kerr company was the 
design and construction of the power 
plants of the Utah Light & Railway Co., 
Salt Lake City, Utah; Meriden Light & 
Railway Co., Meriden, Conn.; Edison 
Electric Illuminating Co., York, Pa.; 
the design and construction of passen- 
ger terminal and steamboat pier of the 
Canadian Pacific Railway, Vancouver, 
B. C.; the design of the proposed power 
station of the Pennsylvania Railroad at 
Harrison, N. J.; the design of extension 
to the power plant at Cos Cob, Conn., 
of the New York, New Haven & Hart- 
ford railroad; design and construction 
of the power plant of the Wabash- 
Pittsburgh Terminal, Pittsburgh, and 
the design and construction of the ma- 
chine shop of the Chicago Railway 
Equipment Co., Chicago, Ill. In 1914 
Mr. Stovel left the company to be- 
come managing engineer for Gibbs & 
Hill, consulting engineers, New York. 
For this company he had direct charge 
of the Paoli and Chestnut Hill electrifi- 
cations of the Pennsylvania railroad, the 
Elkhorn Grade electrification of the 
Norfolk & Western railway, and the 
electrification of the New York Con- 
necting railway. 

Lieutenant-Colonel Stovel’s work in 
France is well summarized in the fol- 
lowing letter frora his commanding offi- 
cer: “Entering the service Oct. 6, 1917, 
and arriving in France on Nov. 8, 1917, 
this officer was assigned to duty with 
the chief engineer, Transportation Serv: 
ice, and in view of the _ excellent 
results obtained in his work in connec- 
tion with the provision and installation 
of the electrical and mechanical equip- 
ment of the Transportation Service, 
was on Aug. 22, 1918, transferred to the 
office of the director, Army Transport 
Service, as electrical and mechanical 
engineer in charge of the Pie~: Utilities 
Branch of the Terminal Facilities Divi- 
sion. His grasp of the problems in- 
volved in providing adequate facilities 
to permit:the discharge of 100,000 tons 
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a day necessary, to meet the proposed 
program of an army of 4,000,000 men in 
France was so complete that on Sept. 2, 
1918, he was designated as chief of the 
Terminal Facilities Division and placed 
in charge of all matters relating to the 
procurement, maintenance and opera- 
tion of all terminal facilities under the 
jurisdiction of the Army Transport 
Service, including all dock, wharf and 
warehouse structures, cranes, convey- 
ors, tractors, and all other electrical and 





Russell W. Stovel. 


mechanical appliances and installations. 
His wide experience gained as an engi- 
neer in civil life, his high technical at- 
tainments, tact, energy and _ force 
brought immediate results, so that with- 
in a comparatively brief time he had 
reorganized the Terminal Facilities Di- 
vision at the principal ports and had 
well in hand all matters pertaining to 
the provision, maintenance and opera- 
tion of the required terminal equipment. 
To the untiring, farseeing work of this 
officer and to his splendid administrative 
abilities are due the excellent results ob- 
tained by the Terminal Facilities Divi- 
sion of the Army Transport Service.” 
Mr. Stovel is a member of the Amer- 
ican Institute of Electrical Engineers 
and the American Society of Mechani- 
cal Engineers. 


Obituary. 

E. T. PARDEE, manager of the New 
York office of the Allis-Chalmers Manu- 
facturing Co., passed away on Nov. 14 
at the New York Hospital at the age 
of 50 years. He had been in poor health 
and had had a serious breakdown early 
this summer. On Thursday, Nov. 13, 
he was talxen ill in his office and taken 
to the hospital where he died on Friday 
morning of cerebral hemorrhage. He 
was born at New Haven, Conn., May 
28, 1869. He was with the old Fort 
Wayne Electric Co. in its early days 
as a salesman and for about the last 20 
years had been connected with the Bul- 
lock Electric Manufacturing Co. and the 
Allis-Chalmers Manufacturing Co. He 
subsequently held the offices of man- 
ager of the Boston office, manager of 
the power and electrical department, 
manager of the Bullock Works, and 
since 1915 up to the time of his death 
served the company as manager of the 
New York office. 
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Public Utility Companies Financing 
Extensions with Stock. 


Despite adverse conditions affecting 
public utilities arising from war prices 
and fixed rates and fares, these corpora- 
tions have been able to do considerable 
financing recently by means of stock is- 
sues sold to the public.- Total- amount 
of stock sold by public utilities corpora- 
tions so far in 1919 is $53,601,490. This 
compares with $614,858,600‘pfeferred and 
$514,948,500 common stock sold by in- 
dustrial corporations. 

Many utility corporations, particularly 
‘traction and gas companies, are ‘iin need 
of money for expansion purposes but 
owing to their curtailed earning power 
wherever they have~ been obliged to op- 
erate under rates and fares’ which ' pre- 
vailed before the war, financing cannot 
be successfully promoted at-present time. 
The situation, however, is slowly but 
surely improving and through courts and 
public utility commissions.many of the 
companies have been authorized to in- 
crease rates and fares to meet higher 
operating: costs. 

With improvement in -the general sit- 
uation it is expected that much new 
financing will be done by public utilities 
and their securities which have always 
as a class been regarded highly in peace 
times, will eventually work back to their 
former position. 

Public Service Co. of New Jersey sold 
the largest amount of preferred stock 
during the year, $10,000,000 8% stock. 
This was offered to stockholders at par, 
Ohio Cities Gas Co. sold $9,187,500 of com- 
mon stock which was the largest issue of 
that class floated. 

Below is given a list of public utility 
corporations which have brought out pre- 
ferred or common stock, from Jan. 1 to 
Oct. 31 this year, with rate and amount 
as compiled by Dow, Jones & Co.: 

PREFERRED STOCK. 


Corporation. Rate. Amount. 


Public Service of New Jersey 8 $10,000,000 
Pacific Gas & Electrie 1st.. 6 5,000,000 
Cities Service N. Y. Class B... 3,000,000 
Central Utilities Securities 

0 A See: ee ae Soe 6 2,195,000 
Hackensack Water Co. ..... 7 2,000,000 
Dixie Terminal Co. ........ 6% 1,500,000 
Gt. Western Power of Cal.. 7 1,500,000 


Dallas Power & Light Co... 7 1,000,000 


Colorado Power Co. ........ 7 1,000,000 
Wash., Balt. & Annapolis 

Be, ink oe ose beeen 6 783,190 
Erie Lighting Co. ......... 7 500,000 
Indiana Coke & Gas Co. .. 7 500,000 
ee er 1,349,200 

Total preferred stock ........ $30,327,390 

COMMON STOCK. 

Gite ‘Cities Gee Ge. i. 66s tc e63 $9,187,500 
~_y Fe Serre. 4,000,000 
Oklahoma Natural Gas Co. ..... 3,000,000 
Southern California Edison Co... 2,500,000 
Turner Falls Power & Electric 

GU, inceteel ns cadteeese ieacuaks 2,409,100 
Hartford Electric Light. Co. .... 1,500,000 
*Miscellaneous ............ Cdeees 677,500 





Total common stock ......... $23,274,100 
Total preferred and common 
GE nb cicdde nies ws cd awake ce $53,601,490 


*Aggregate of issues less than $500,000. 





Rochester Railway & Light Changes 
Name. 


At a recent meeting of the stockhold- 
ers of the Rochester Railway &. Light 


Co., it was voted to change the cor- 
porate name of the company to the 
Rochester Gas & Electric Corp. An in- 


crease in capitalization of $1,000,000 was 
also voted, making the authorized cap- 
ital of the company $15,250,000. 


E. G. Long & Co., 50 Church street, 
New York, manufacturer of electric 
railway metals, has, filed notice with the 
Secretary of State of an increase in its 
capital from $50,000 to $100,000, to pro- 
vide for proposed business expansion. 





Foreign Finance Corporation Formed. 


The Foreign Finance Corp., with an 
authorized stock capital of $10,000,000, 
has been formed primarily to invest funds 
in enterprises or securities which held 
forth promise of safe and satisfactory 
return. 

This new corporation 
powerful group of bankers. 
Anderson of the firm of J. P. 
Co. will be president. 

The board of directors will include J. P. 
Morgan, H. P. Davison, James S. Alex- 
ander, George F. Baker, Jr., George W. 
Davison, Harvey D. Gibson, Seward 
Prosser, Charles H. Sabin, James Still- 
man, Albert H. Wiggin and A. M. An- 
derson. The new corporation is incor- 
porated under the laws of New York and 
will deal in securities of foreign countries 
and go into any field that looks safe and 
attractive. 


is backed by a 
Arthur M. 
Morgan & 


General Gas & Electric Revenue 


Increase. 


Preliminary statement of earnings of 
General Gas & Electric Co., comprising 
all subsidiaries acquired through recent 
reorganization, shows total operating rev- 
enue of $853.873 for October, 1919, which 
compared with $687,290 for October, 1918, 
is an increase of $166,583, or 24.2%. 

The month of October indicated the 
largest kilowatt-hour output of any 
month since the new plant of the Bing- 
hamton Light, Heat & Power Co., a sub- 
sidiary, has been in operation. Total 
generation for the month was 1,726,960- 
kw-hr., while it is confidently expected 
that the 2,000,000-kw-hr. output mark 
will be reached before the end. of the 
year. 

According to advices from Columbus, 
Ohio, the Logan Natural Gas Co., one of 
the largest gas producing companies in 
the Middle West and which supplies the 
city of Sandusky through the Sandusky 
Gas & Electric Co., subsidiary of General 
Gas & Electric Co., has asked the State 
Public Utilities Commission to allow it to 
abandon its service in 50 towns and cities 
in the state of Ohio. 


Standard Gas & Electric Balance on 


Common. Stock. 

Earnings of Standard Gas & Electric 
Co., subsidiaries, exclusive of oil prop- 
erties, which are applicable to Standard 
Gas & Electric Co., compare as follows: 

12 mos. to 6 mos. to 


Sept. 30. June 30. 
Gross earnings ....... $2,509,837 * 
Net after taxes ...... 2,434,030 


$1,377,011 
Surplus after charges 1,530,737 890,365 
Lalance after preferred 


Ae 662,355 446,404 
Balance after mort. of 
a SP Ny i eae aE a 





*Not available. 


The balance for the 12 months ended 
Sept. 30, 1919, is equal to approximately 
$2.40 a share, or 4.8% on the common, 
including the increased common _ stock 
issued in payment of 13% accumulated 
dividends on the preferred. In addition 
applicable net earnings from Shaffer Oil 
& Refining Co. for the first nine months of 
1919 are estimated at $675,000 on the 
majority common stock in this company 
acquired by Standard Gas & Electric Co. 
as of Jan. 1, 1919. 

On the basis of current earnings of 
Shaffer Oil & Refining: Co., the Standard 
Gas & Electric Co.’s share for the full 
12 months of 1919 should be approximate- 
ly $900,000, while the electric light, power, 
traction and other departments - should 
contribute approximately $890,000. The 
latter estimate is based on the showing 
for the first six months of 1919, during 
which period the earning power of the 
company showed improvement which has 
been. steadily maintained since that time. 

The total from all departments, includ- 
ing oil »subsidiaries,. should therefore 
show approximately $1,790,000 for the 
ealendar year equal to about $7 a share, 
or 14% on the outstanding common stock, 


after payment of the regular 8% div- 
idend on the cumulative preferred stock. 


Arkansas Company to Issue Stock. 


Permission has been granted by the 
Arkansas Corporation Commission to the 
Arkansas Light & Power Co. and the 
Pine Bluff Co., an auxiliary, to issue cer- 
tain amounts of preferred stock and 
bonds. The Arkansas Light & Power Co. 
proposes to issue $150,000 of 7% pre- 
ferred stock and $50,000 6% bonds, and 
the Pine Bluff Co. $25,000 7% preferred 
stock and $25,000 6% bonds. 


DesChutes Falls Company to Operate 
in Oregon. 


DesChutes Falls Power Co., capitalized 
at $5,000,000, has been granted permission 
by the State Corporation Commission to 
operate and will engage in a general busi- 
ness in the distribution of electricity for 
heat, power and light. The main offices 
of the company, which is organized under 
the laws of Nevada, are in Carson City, 
Nev. A. M. Wright, vice-president of the 
United States National Bank of Portland, 
is named as attorney in fact. 





Pennsylvania Utilities Income Shows 
Increase. 


Pennsylvania Utilities System, com- 
posed of the Pennsylvania Utilities Co., 
the Eastern Pennsylvania Power Co., 
and the Easton Gas Works, has issued 
a statement showing an _ increase of 
33%% in operating income during the 
month of September, as compared with 
the corresponding month for the previous 
year. _The operating income for this 
month in 1919 was $50,317.47, as against 
$37,696.73 in 1918. The operating rev- 
enues in this month for each respective 
year were $155,571.66 and $133,494.21. This 
is an increase of 16.5%. 


Idaho Power Earnings Show Sub- 
stantial Gain. 


Earnings statement of Idaho Power 
Co., controlled by the National Securities 
Co., for the 12 months ended Sept. 30, 
1919, shows surplus after interest charges 
and other deductions of $407,379, equiva- 
lent to $39.55 a share on the 10,300 shares 
of 7% cumulative preferred stock out- 
standing, which includes 320 shares held 
in the treasury. 

This compares with $39.23 and $37.41 
earned on outstanding stock for the 12 
months ended August and July, re- 
spectively. 

Earnings for September and 12 months 
ended Sept. 30 compares as follows: 


1919. 1918. 
September gross ....$ 191,544 $ 159,006 
Net after taxes ..... 107,528 88,601 
Surplus after charges 73,491 49,786 
12 months gross ..... 1,700,189 1,483,375 
Net after taxes ...... 806,306 715,054 
Surplus after charges 407,379 325,925 


The company has a total installed gen- 
erating capacity of 36,315 kw. in plants 
leased or owned. With one exception all 
plants are interconnected by a com- 
prehensive system of transmission lines 
aggregating 1106 miles in length. The 
population served is estimated at 150,000. 


Public Offered Louisville Gas & Elec- 
tric Stock. 


In order that consumers of gas and 
electric power in Louisville may become 
partners and share in the profits of the 
Louisville Gas & Electric Co., the com- 
pany through its board of directors has 
authorized the sale to the public of $2,- 
000,000 of preferred stock. The stock will 
have full voting power and the money 
thus raised will be used only for retire- 
‘ment of bonds and for additions and ex- 
tensions. 

J..W. Smiley is in charge of the sales, 
which will be made on the partial pay- 
ment plan. There is no preferred stock 
outstanding at present as in the past the 
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ate 1 
company has financed Such improv ements 
by bond issues. The objeét of the com- 
pany, according: to its announcement, is 
to make the largest possible number of 
householders, stockholders of the com- 
pany and at the same time retain re- 
sponsible and experienced management. 


Business Increase of Pacific Gas & 
Electric. 


Gross earnings of Pacific Gas & Elec- 


tric increased from $8,947,162 for the year 
1906 to $25,498,400 for the year ended 
Aug. 31, 1919. During the month of Sep- 


tember no fewer than 4830 customers were 
added to the company’s distribution lines, 
bringing the total number of customers 
served at Sept. 30, 1919, up to 500,994. 
This is exclusive of the 10,565 customers 
of the Northern California Power Co., 
Consolidated, who will be added to the 
line as an incident of the recent acquisi- 
tion of the properties of that company. 

The rapid growth of business in the 
Bay region is shown by the fact that 
the net gain in consumers during Sep- 
tember was 1798 in the San Francisco 
district and 1471 in the Alameda County 
district 

An estimate of the use of gas in the 
shipyards of the Pacific Coast submitted 
at the convention of the Pacific Coast 
Gas Association, places the consumption 
at 78,000,000 cubic feet each month, bring- 
ing the producers an average revenue of 
$41,000. It is also estimated that from 
gas used in the preparation of various 
food products the revenues amounted to 
not less than 53%% of the total output, 
revenues from sales to the shipbuilding 
industry not exceeding 10% 


Dividends. 

Co. has declared the 
regular quarterly dividend of 1%% on 
preferred stock, payable Dec. 1 to stock 
of record Nov. 20. 





Nebraska Power 


The regular quarterly dividend of 14% 
has been declared on preferred stock by 
the Colorado Power Co., payable Dec. 15 
to stock of record Nov. 29. The regular 
quarterly dividend of % of 1% has. also 
been declared on common stock, payable 
Jan. 15 to stock of record Dec. 31. 





Power & Light Co. has 
dividend of 14% on 
Dec. 1 to stock- 


Southwestern 
declared a quarterly 
preferred stock, payable 
holders of record Nov. 22 





A quarterly dividend of 1%% on pre- 
ferred stock has been declared by the 
Northern Ohio Electric Co., payable Dec. 
1 to stockholders of record Nov. 18. 


Ohio Cities Gas Co. has declared a cash 


dividend of $1 per share, payable Dec. 1 
to stock of record Nov. 29 

The Philadelphia Electric Co. has de- 
clared a quarterly dividend of 14%, pay- 
able Dec. 15 to stock of record Nov. 20. 

Earnings. 

NORTHERN STATES POWER CO. 

Gross and net earnings of Northern 
States Power Co. of Delaware and sub- 
sidiaries for the month of September, 
1919, and year ended Sept. 30, 1919, com- 
pared with corresponding previous pe- 
riods, are reported as follows 

September: 1919. 1918. 
eee - $ 769,620 $ 656,774 
POUR. osvtacivinetbeekees. cee 245,906 

12 mos. ended Sept. 30: 
Gross , 9,477,907 7,943,132 
DE oat wkd weld tates 1,053,820 3,286,316 


WESTERN STATES GAS & ELECTRIC. 


Comparative earnings of the Western 


States Gas & Electric Co. of Delaware 
ind subsidiaries for the month of Sep- 
tember and year ended Sept. 30, 1919, are 
reported as follows 
September 1919. 1918. 
eee a R $ 156,277 $ 131,749 
re 57,459 39,054 
12 mos. ende a Se ept. 30: 
EE ween wie eke 1,812,940 1,575,312 
POE dss venamesedes 750,775 624,945 


KEYSTONE TELEPHONE CO. 
(Combined earnings.) 
1919. 


1918. , 
October gross ....... $ 142, 548 $ 128,668 
Net after taxes ..... 44,789 . 
Surplus after charges 15, 338 21,175 
10 months’ gross 1,350,880 1,327,561 
Net after taxes ..... 442,129 544,758 
Surplus after charges 148,678 257,891 
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CUMBERLAND CO. POWER & LIGHT. 


1919. 1918. 
September gross ..... $ 250,318 $ 299,726 
Net after taxes ..... 95,391 107,643 
Surplus after charges 39,780 36,401 - 
12 months’ gross .... 2,836,763 3,176,543 
Net after taxes ..... 833,871 0,328 
Surplus after charges 113,066 97,044 
Deficit after pfd. div. 24,934 40,956 


HAVANA ELECTRIC RAILWAY, LIGHT 
& POWER. 


1919. 1918. 
September gross ..... $ 792,317 714,696 
Net after taxes ..... 401,597 391,455 
Total income ........ 409,848 406,918 
Surplus after charges 263,853 228,464 
9 months’ gross ..... 6,724,847 6,042,507 
Net after taxes ..... 3,402,232 3,277,160 
Total income ........ 3,481,842 3,385,117 


Surplus after charges 2,119,243 1,914,155 





NEBRASKA POWER CO. 


This subsidiary of American Power & 
Light Co. reports earnings as follows: 
191 








1918. 
September gross ....$ 200,548 $ 162,247 
Net after taxes ..... 67,754 59,143 
Surplus after charges 38,617 33,975 
12 months’ gross 2,250,330 1,831,143 
Net after taxes a 771,338 689,401 
Surplus after charges 503,380 458,180 
Bal. after pfd. div. 258,380 213,180 
PORTLAND RAILWAY, LIGHT & 
POWER. 
1919. 1918 
September gross ..... $ 706,479 $ 672,791 
Net after taxes ..... 239,917 196,306 
Surplus after charges 50,786" 8,173 
12 months’ gross .... 8,382,345 7,303, 001 
Net after taxes ..... 2,803,412 2,658,809 
Surplus after charges 536,263 467,428 
ALABAMA TRACTION, LIGHT & 
POWER. 
Earnings of Alabama Power Co., op- 


erating subsidiary of Alabama Traction, 
Light & Power Co., Ltd., compare as fol- 
lows for September and 12 months ended 
Sept. 30: 


1919. 1918. 
September gross ....$ 258,552 $ 274,022 
Net after taxes ..... 125,690 110,142 
12 months’ gross . 3,099,540 2,751,418 
Net after taxes ..... 1,711,054 1,519,219 


Vol. 





TENNESSEE RAILWAY, 
POWER. 


(Combined earnings.) 


1919. 
September gross .-$ 527,746 
Net after taxes ..... 140,639 
Surplus after charges 420 
12 months’ gross .... 6,945,136 
Net after taxes ..... 2,124,770 
Surplus after charges 451,104 
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LIGHT & 


1918. 
$ 557,768 
187,003 
50,845 
5,808,198 
2,040,581 
380,167 


Above figures include operations of rail- 
way department of Chattanooga Railway 
& Light Co., for which receiver was ap- 


pointed on April 18, 1919. 





NASHVILLE RAILWAY, 
POWEE CoO. 


This subsidiary of Tennessee 


LIGHT & 


Railway, 


Light & Power Co. reports earnings as 


follows: 
1919. 

September gross ..... $ 274,181 
Net after taxes ..... 69,125 
Surplus after charges 30,021 
12 months’ gross 3,150,791 
Net after taxes...... 802,17 
Surplus after charges 329,200 
Bal. after pfd. div.... 204,200 





CHATTANOOGA RAILWAY & 


1918. 


496,935 
371,935 


LIGHT. 


Earnings of this subsidiary of Tennes- 
see Railway, Light & Power Co. compare 
as follows for September and 12 months 


ended Sept. 30. 


Earnings for the railway 


department, for which receiver was ap- 
pointed on April 18, 1919, are included: 








1918. 

$ 173,242 
43,078 
11,119 


*95,788 


1918. 
$ 83,952 
34,500 
14,517 
924,778 
365,491 
128,289 
23,289 


1919. 
September gross ..... $ 164,034 
Net after taxes ..... 37,789. 
Surplus after charges 5,169 
12 months’ gross .... 1,872,329 
Net after taxes ..... 400,961 
Surplus after charges 138,422 
Bal.. after pfd. div... 6,734 
*Deficit. 
BANGOR RAILWAY & ELECTRIC. 
1919. 
September gross ..... $ 97,088 
Net after taxes ..... 45,235 
Surplus after charges 24,083 
12 months’ gross..... 1,018,697 
Net after taxes ...... 8,552 
Surplus after charges 121,762 
Bal. after pfd. div... 


16,762 








WEEKLY COMPARISON OF 


ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., 


Public Utilities. 


Div. rate. Bid 


CLOSING- BID PRICES ©F SECURITIES OF LEAD- 


Rookery Bldg., Chicago. 


Bid 


Per cent. Nov. 11. Nov. 18. 


Adirondack Electric Power of Glens Falls, common............ 6 14 14 
Adirondack Electric Power of Glens Falls, preferred........... 6 16 76 
American Gas & Electric of New York, common............. 10+extra 126 125 
American Gas & Electric of New York, preferred...........-. ose 6 40 39 
American Light & Traction of New York, common.............. 210 208 
American Light & Traction of New York, preferred............. 6 93 93 
American Power & Light of New York, common.............++-. 4 54 59 
American Power & Light of New York, preferred............ b0% 6 72 71 
American Public Utilities of Grand Rapids, common............ oh s 8 
American Public Utilities of Grand Rapids, preferred........... 7 25 23 
American Telephone & Telegraph of New York ...........-.+-- “ 9856 100 
American Water Works & Elec. of New York, common......... or 5% 5 
American Water Works & Elec. of New York, particip......... 7 10 9 
American Water Works & Elec. of New York, first preferred... .. 53 50 
Appalachian Power, COMMON. ......cccccccccccansccccseccscecces on 4 4 
Abpeiteinm FOWSE, BEOGOTTOR. «.o.o0.00 00 ccc ccc cece etic dics scees oon 2014 22 
Cities Service of New York, COMMON..............eeeeeeeeeee +extra 55 437 
Cities Service of New York, preferred. . oo... cesivvewcccccccc css 6 77% 76 
Commonwealth Edison of CHICAGO ... 2... .ccccccccccccbovccccs cee s 111 110% 
Conim. Pewer, Railway & Light of Jackson, common............ oe 23 23 
Comm. Power, Railway & Light of Jackson, preferred........... 6 48 46 
Federal Light & Traction of New York, common............. eco ee 9 7 
Federal Light & Traction of New York, preferred............ ar 44 43 
Tilinois Northern Utilities of Dixon ............ccceeecccceees eee 6 an - 
Middle West Utilities of Chicago, common..............++-++. 2+extra 25 25 
Middle West Utilities of Chicago, preferred................+-4++ 6 52 50 
Northern States Power of Chicago, common...........--..+++4++ ka 64 64 
Northern States Power of Chicago, preferred................ ex.div.7 90 90 
Pacific Gas & Electric of San Francisco, common..............+. os 62 61 
Pacific Gas & Electric of San Francisco, preferred............+. 6 ae es 
Public Service of Northern Illinois, Chicago, common.......... 7 80 80 
Public Service of Northern Illinois, Chicago, preferred......... 6 85 85 
Republic Railway & Light of Youngstown, common......... eee ft 14 14 
Republic Railway & Light of Youngstown, preferred........... 6 49 50 
Standard Gas & Electric of Chicago, common............... 40° @ 30% 30 
Standard Gas & Electric of Chicago, preferred..............4.+. 6 41% 42 
Tennessee Railway, Light & Power of Chattanooga, common. ... 4 3 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 10 7 
United Light & Railways of Grand Rapids, common......... eee 4 40 43 
United Light & Railways of Grand Rapids, preferred........ - 6 71 70 
Western Power of San Francisco, common ................+.«55 22 21% 
Western Union Telegraph of New York .............00ee00e0- extra 86 87% 
Industries. 
Electric Storage of Philadelphia, common ............ee+e4+:. eee 4 141 135 
General Electric of Schenectady ...........0.ccececescccccees baie 8 170% 171% 
Westinghouse Electric & Mfg. of Pittsburgh, common....... ees 7 55 54% 
Westinghouse Electric & Mfg. of Pittsburgh, preferred...... eee 7 ee ‘ 














